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Abstract 
This study explores the effects of forced ranking, conceptualized as a summative, 
norm‐referenced  form  of  feedback,  on  performance.  It  was  hypothesized  that 
the lower ranked individuals would demonstrate less performance improvement 
than  the  higher  ranked  individuals  after  receiving  feedback.  The  results  were 
opposite  as  hypothesized,  with  higher  ranked  individuals  performing  worse 
compared to lower ranked individuals. These results are explained and discussed 
in light of both earlier and more recent feedback theories. To further investigate 
the effects of forced ranking, three mediating variables were included. The first 
mediating variable,  intrinsic motivation, had only a marginally  significant effect 
on  performance.  Forced  ranking  also  failed  to  reach  statistical  significance  on 
intrinsic motivation, and mediation  is  therefore not supported. The second and 
third mediating variables were distributive and procedural justice. Forced ranking 
did not achieve a significant effect on these variables. The effect of distributive‐ 
and procedural justice on performance did not produce significant results either, 
which  rejects  the  mediation  hypotheses.  Nonetheless,  post  hoc  interaction 
analyses discovered a  significant  interaction effect of procedural  justice on  the 
relationship  between  forced  ranking  and  performance;  participants with  lower 
perceptions  of  procedural  justice  performed  better  than  those  with  higher 
perceptions,  and  this  effect was  the most  pronounced when  higher  ranked.  A 
possible explanation for this rather unconventional finding is discussed, together 
with explanations and discussions of  the  insignificant and significant  findings of 
all variables.  
 
In sum, some of the propositions of feedback theory are supported by this study, 
and the  facilitating  tendency of  intrinsic motivation on performance  is  to some 
degree  further  established. Nevertheless,  in  order  to  sort  out  of  the  effects  of 
forced ranking on performance and other work‐related variables, more research 
is clearly needed.  
 
 
 
Master Thesis     01.09.2011    
 
Page 1 
1. Introduction 
Among the human resource practices, performance appraisals is regarded as one 
of the most important (Judge & Ferris 1993, Boswell & Boudreau 2002), and one 
of  the  most  frequently  used  in  organizations  today  (Blume,  Baldwin  &  Rubin 
2009).  Performance  appraisals  include,  according  to  Boswell  and  Boudreau 
(2002), tasks such as  identification of an  individual’s strengths and weaknesses, 
goal  setting,  and  recognition  of  training  needs.  Typically,  these  evaluations 
support  other  human  resource  activities  such  as  promotion  and  pay 
administration, and are characterized by comparing an individual’s performance 
to  a  standard,  other  members  of  the  organization  or  previous  performance. 
However, despite their pervasive use, research has identified many problems in 
relation  to  the  application  of  performance  appraisals.    Rating  errors  stemming 
from rater bias has in particular received attention. Rater bias is the tendency on 
part of the raters to give lenient or inflated ratings. Consequently, this bias leads 
to a lack of differentiation between high and low performers (Blume, Baldwin & 
Rubin  2009).  Given  such  inflation,  it  is  argued  that  performance  evaluations 
loose  their  credibility,  as  they  fail  to  differentiate  between  the  employees 
(Guralnik,  Rozmarin  &  So  2004).  Recently,  it  has  therefore  been  a  revival  of 
forced  ranking  systems  (Blume,  Baldwin  &  Rubin  2009),  which  is  a  type  of 
performance  appraisal  that  separate  individuals  into  preexisting  performance 
categories (Olson & Davis 2003; Hazels & Sasse 2008).  
 
Being  about  categorizing  people,  forced  ranking  has  been  and  still  is  a 
controversial issue. This has resulted in a heated debate over the pros and cons 
in both professional HR journals and the media (e.g. Meisler 2003). Jack Welch, 
the  former  superstar  CEO  of  General  Electric,  is  one  of  the  most  famous 
proponents  of  forced  ranking  (or  the  “vitality  curve”  as  referred  to  in  the 
Welchian  lingo),  arguing  that  forced  ranking  is  the  key  to  the  organization’s 
competitive advantage  (Schleicher, Bull & Green 2009). Nonetheless,  respected 
authors  have  questioned  the  validity  and  effectiveness  of  the  forced  ranking 
approach  (Pfeffer  &  Sutton  2006).  The  debate  however,  is  more  founded  on 
anecdotal  accounts  (e.g.  Lawler  III  2002;  Grote  2005),  than  on  empirical 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academic research (Blume, Baldwin & Rubin 2009). As a response to this debate 
several authors have pointed to the need for research on forced ranking (Scullen, 
Bergey & Aiman‐Smith 2005; Blume, Baldwin & Rubin 2009). There are  several 
unanswered  questions  regarding  forced  ranking,  the  most  prominent  one  is 
perhaps whether this practice actually increases the performance of employees. 
A  key  issue  is  therefore  to  identify  how  forced  ranking  influence performance. 
This  study  examines  how  receiving  different  rank  affects  performance,  and 
therefore  contributes  to  the  human  resource  literature  in  general,  and  to  the 
performance appraisal literature in particular.   
 
Given  that  there  is  a  finding  between  forced  ranking  and  performance  it  is  of 
interest  to  include  possible  mediating  variables  in  order  to  understand  and 
better  explain  the  potential  finding.  This  as mediators  speak  to  why  and  how 
effects  between  independent  and  dependent  variables  occur  (Baron  &  Kenny 
1986).  In  this  study  three  mediating  variables  are  introduced  to  broaden  our 
understanding of the relationship between forced ranking and performance.  
 
First,  forced ranking can be regarded as a  type of  feedback as  feedback can be 
defined as  a  form of  communication  that  conveys  some degree of  information 
about  past  behavior,  performance  or  achieved  understanding  (Hattie  & 
Timperley 2007;  Ilgen, Fisher & Taylor 1979). As  feedback  is widely believed  to 
affect motivation (Bandura 1993; Deci & Ryan 2000; Locke & Latham 2002), and 
subsequent  performance  (Callahan,  Scully,  Brownlee,  Brtek  &  Tosi  2003)  it  is 
reason to believe that the relationship between forced ranking and performance 
is mediated by motivation. The link between motivation and feedback is evident 
in  many  motivational  theories  (Schunk,  Pintrich  &  Meece  2008).  In  self‐
determination theory this relation  is very much apparent. This  theory proposes 
the  concept  of  intrinsic  motivation,  which  occurs  when  a  person  performs  an 
activity  merely  for  itself  (Deci  &  Ryan  1985).  Intrinsic  motivation  is  related  to 
feedback  in  that  feedback  can  spur  or  diminish  the  feeling  of  autonomy  and 
competence, and thus either increase or decrease a person’s intrinsic motivation 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(Gagné & Deci 2005).  Therefore, we propose intrinsic motivation to mediate the 
relationship between forced ranking and performance.  
 
Second,  in  the  debate  over  forced  ranking,  justice  perceptions  have  been 
identified  as  a  potentially  important  variable  (Lawler  III  2002;  Meisler  2003; 
Olson & Davis  2003;  Sears & McDermott 2003).  This  is  because  forced  ranking 
makes  the  ranking  of  an  individual’s  performance  dependent  on  others’ 
performance.  Roch,  Sternburgh  and  Caputo  (2007)  suggest  that  such  relative 
performance  appraisal  formats  are  perceived  to  be  less  fair  than  absolute 
formats. As such, it is reason to believe that justice perceptions, more specifically 
distributive  and  procedural  justice,  mediate  the  relationship  between  forced 
ranking  and  performance.  On  this  basis  we  propose  the  following  research 
question:  
 
How  does  forced  ranking  affect  intrinsic  motivation,  justice  perceptions  and 
individual performance? 
 
The paper adheres to the following outline. First,  the next section presents the 
theoretical background and the hypotheses to be tested in order to examine our 
research  question.  A  conceptual  model  is  introduced  to  illustrate  the 
hypothesized  relationships.  The method  section  outlines  the  procedure  of  the 
study, operalizations and measurement of variables and method of analysis. The 
results  of  the  hypotheses  testing  is  then  presented  and  then  subsequently 
discussed  in  relation  to  the  theoretical  background. We also performed a  post 
hoc  interaction  analysis,  which  is  presented  in  the  same  section.  Then  we 
present  our  reflections  on  limitations  of  this  study  and  possible  implications. 
Finally, the main findings are summarized in a conclusion. 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2. Theory and Hypotheses 
In  this  section  we  review  research  and  theories  on  forced  ranking,  feedback, 
intrinsic  motivation  and  justice  perceptions.  On  this  basis  we  suggest 
hypotheses.  
 
2.1 Forced Ranking 
Forced  ranking  is  a  type  of  performance  appraisal  where  evaluations  are 
required  to  fit  along  the  lines  of  a  particular  distribution  (Schleicher,  Bull  and 
Green  2009).  This  performance  evaluation  approach  is  based  on  the  repeated 
finding  in  social  sciences  that  when measured  in  large  enough  samples,  most 
human  phenomena  tend  to  follow  a  normally  distributed  curve  (Guralnik, 
Rozmarin & So 2004).  The “archetype” of forced ranking is thus the procedure of 
categorizing  individuals  into  preexisting  performance  categories,  against  other 
employees in the department or peer group (e.g. a 20‐70‐10 distribution) (Olson 
& Davis 2003). These performance rankings are then applied to a bell curve, with 
those  ranking  at  the  bottom  (usually  10%)  being  put  on  probation,  given 
improvement  possibilities  or  terminated.  By  contrast,  those  ranking  on  top 
(usually  20%)  are  generously  rewarded  for  their  performance  (Hazels  &  Sasse 
2008). Obviously,  forced  ranking  systems  contrasts with  an  absolute  system of 
evaluation,  in  which  employees  are  evaluated  on  the  basis  of  an  absolute 
standard and not in relation to other ratees (Duffy & Webber 1974). 
 
2.1.1. Forced Ranking and Feedback 
Clearly, performance ratings such as forced ranking provide an important source 
of  feedback  to  individuals  in  organizations  (Bartol,  Durham  &  Poon  2001). 
Despite  impassioned  anecdotal  accounts  (e.g.  Lawler  III  2002;  Grote  2005)  on 
both  side  of  the  debate,  very  little  empirical  research  has  emerged  on  forced 
ranking  (Blume, Baldwin & Rubin 2009). Therefore,  it  is of  interest  to  look  into 
what the feedback literature could contribute with to this debate. On a general 
level,  feedback  is  a  form  of  communication  that  conveys  some  degree  of 
information about past behavior, performance or achieved understanding (Ilgen, 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Fisher  &  Taylor  1979;  Hattie  &  Timperley  2007).  Yet  having  this  stated  it  is 
important  to note  that  feedback  is  far  from a  simple  stimulus  as  feedback has 
several  dimensions.  One  of  the  most  important  distinctions  is  feedback  sign‐ 
whether  the  feedback  is  positive  or  negative  (Ilgen,  Fisher  &  Taylor  1979; 
Podsakoff  &  Farh  1989).  Furthermore,  feedback  can  be  conceptualized  as 
formative  or  summative  and  norm‐referenced  or  self‐referenced  (Chan &  Lam 
2010).  Summative  feedback  focuses  on  the  outcome,  whereas  formative 
feedback  provides  the  individual  with  learning  cues  in  how  to  progress  (Taras 
2005;  Covic &  Jones  2008).  Self‐referenced  feedback  involves  self‐comparative 
appraisal,  whereas  norm‐referenced  concerns  social‐comparative  appraisal 
(Chan & Lam 2010). Applied to the case of forced ranking it is seems reasonable 
to argue that forced ranking is a summative, norm‐referenced form of feedback 
that  is distributed according to a variant of  the normal distribution  (e.g. 20‐70‐
10). The feedback sign will depend on what ranking the individual receives.  
 
2.1.2. Relationship Patterns of Forced Ranking and Performance 
The  little  attention  that  has  been  devoted  to  the  field  of  forced  ranking  also 
transmits  to  our  knowledge  about  the  relation  between  forced  ranking  and 
performance.  Nonetheless,  there  are  some  studies  that  have  approached  the 
issue  of  forced  ranking  and  performance.  A  simulation  study  conducted  by 
Scullen,  Bergey  and  Aiman‐Smith  (2005)  investigated  if  implementation  of  a 
forced distribution rating system (FDRS) could improve the average quality of an 
organization’s workforce. Their findings revealed that FDRS could in fact improve 
the  workforce  potential,  however,  potential  side  effects  such  as  decline  in 
employee  moral,  general  dissatisfaction,  lowered  organizational  commitment 
and possible increase in turnover were identified. Research conducted by Garcia 
and Tor (2007) provides further knowledge on why these negative effects might 
occur. By nature, forced ranking involves social comparison. Leaning on research 
and  findings  from  Festinger,  Garcia  and  Tor  (2007)  claim  that  this  comparison 
process  often  results  in  competitive  behavior.  Their  findings  indicate  that  it  is 
competition  on  a  general  scale  rather  than  task  comparison  that  is  the  main 
social comparison facilitator of competitive behavior, and therefore suggest that 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forced  ranking  can  lead  to  greater  competition  among  the employees. Greater 
competition may  sound positive;  however  this  can  actually  have  a  detrimental 
effect. As stated by Garcia and Tor (2007, 106):  
while highly ranked employees may be more competitive and productive through simple 
self  selection,  the  championing  of  forced  rankings  fails  to  anticipate  how  competitive 
forces may ultimately  inhibit  the profit‐maximizing exchange or pooling of  information 
and resources among those ‘star’ employees.  
On  the  basis  of  the  study  by  Scullen,  Bergey  and  Aiman‐Smith    (2005)  it  is 
possible to argue that there is a positive relationship between forced ranking and 
organizational performance. However, we are  interested  in how forced ranking 
relates  to  individual  performance,  which makes  the  findings  of  this  study  less 
relevant. As forced ranking is conceptualized as a type of feedback, we turn back 
to  the  feedback  literature  to  investigate  the  findings  concerning  feedback  and 
performance.  
 
2.1.3. Feedback and Performance 
It  is  a well‐established  finding  that  feedback  is  related  to  performance  (Kim & 
Hamner 1976; Illgen, Fisher & Taylor 1979; Larson Jr. 1989; Early, Northcraft, Lee 
& Lituchy 1990; Kluger & DeNisi 1998; Goodman, Wood & Hendrickx 2004; Hattie 
&  Timperley  2007;  Anseel,  Lievens  &  Schollaert  2009).  As  pointed  to  above, 
forced  ranking  is  a  form  of  performance  feedback,  hence  forced  ranking  are 
expected to relate to performance in some way or another. The initial theoretical 
arguments for the effectiveness of feedback were provided by Thorndike and his 
law  of  effect  (Kluger  &  DeNisi  1998).  Positive  feedback  was  equated  with 
reinforcement, and negative feedback with punishment. Both types of feedback 
should improve performance because positive feedback reinforces performance, 
whereas  negative  feedback  punishes  the  erroneous  behavior  (Kluger  &  DeNisi 
1998).  An  influential  and  much  cited  review  by  Ammons  (1956)  gave  further 
support  for  the  beneficial  effect  of  feedback  on  performance.  Given  this 
understanding of  feedback we would expect  that  feedback provided  through a 
forced ranking system would be beneficial to performance because those ranked 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high  should  be  even  more  motivated  to  perform,  whereas  those  ranked  as 
average‐  or  low  performers  would  get  a  kick  in  the  pants  to  enhance  their 
performance.  
 
Nevertheless, more  recent  research  on  feedback  (e.g.  Kluger  and DeNisi  1996) 
suggests  that  not  all  feedback  necessarily  lead  to  better  performance.  Indeed, 
the  presence  of  negative  effects  of  feedback  is  robust;  about  34‐38  %  of  the 
effect sizes investigated in a meta‐analysis by Kluger and DeNisi (1996) showed a 
negative  effect  on  subsequent  performance.  The  theoretical  explanation 
provided  (Feedback  Intervention  Theory)  suggests  that  feedback  that  directs 
attention  to  the  self  (for  example  “You  are  a  great  student”)  is more  likely  to 
attenuate the effect of feedback on performance. By contrast,  feedback effects 
on  performance  are  augmented  by  feedback  that  is  related  to  the  task  (for 
example  “This  essay  can  be  improved  if  elaborating  more  on  the  theoretical 
concepts”). The explaining mechanism is that cues that shifts attention to the self 
reallocates  cognitive  resources  from  the  task  to  the  self,  and  in  such  a  way 
weaken  performance  (Kluger  &  DeNisi  1996).  The  major  discriminator  is  thus 
whether feedback is directed to the task or to the self level (Hattie & Timperley 
2007). Moreover, grading research also supports that feedback in form of grades 
could have a negative effect on performance. Although Cherry  and Ellis  (2005) 
found  that  rank‐order  grading  could  generate  improved  student  performance 
relative  to  criterion‐  referenced  grading,  Butler  and  Nisan  (1986)  found  that 
grades might encourage an emphasis on quantitative aspects of learning, reduce 
creativity,  promote  fear  of  failure,  and  weaken  interest.  As  we  observe,  the 
picture  gets  more  complicated  because  the  effect  of  feedback  is  not  as 
straightforward as was hypothesized in earlier theory and research.   
 
The distinction concerning whether feedback is directed to self or task is useful in 
relation  to  forced  ranking.  Given  that  feedback  derived  from  forced  ranking  is 
norm‐referenced,  that  is,  feedback  that  conveys  comparative  information,  it 
could be argued that this type of feedback diverts attention from the task to the 
self.  Feedback  that  directs  attention  to  the  self  via  normative  cues  has  been 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shown  to  be  largely  ineffective  (Kluger  and  DeNisi  1998).  Similarly,  a  study  by 
Butler  (1987)  found  that  grades  increased  ego  involvement,  but  did  not  affect 
performance  relative  to  the  no‐feedback  control  group.  This  contradicts  the 
earlier understanding of  feedback,  in  that  feedback  is not universally positively 
linked  to  performance  (Kluger  &  DeNisi  1998).  Nonetheless,  it  could  also  very 
well be argued that forced ranking feedback also conveys information regarding 
task performance, although on a relative scale. In contrast to feedback directed 
to the self, task‐ focused feedback has shown to increase task  involvement and 
consequently  performance  (Butler  1987).  In  particular,  feedback  that  provides 
corrective  information  (e.g.  formative  feedback)  has  shown  to  be  effective  in 
relation  to  performance  (Hattie  &  Timperley  2007).  Thus,  we  run  into  muddy 
waters,  as  the  forced  ranking  feedback does not neatly  fall  into  the distinction 
between feedback directed to task or self. Consequently, it is somewhat difficult 
to  predict  the  effects  of  forced  ranking  on  performance.  However,  given  that 
forced  ranking  conveys  comparative  information,  it would  be hard  to  overlook 
the  social  comparison  aspect  of  forced  ranking,  which  is  argued  to  be  largely 
ineffective  in  improving  performance  (Kluger  &  DeNisi  1996).  Furthermore,  as 
negative feedback is found to be more potent than positive feedback at the self 
level (Hattie & Timperley 2007), we argue that participants receiving an average 
(middle) or low ranking will decrease their performance after receiving feedback. 
Based on the above account, we therefore hypothesize the following:  
 
H1.  The  low  and middle  ranked  individuals  will  demonstrate  less  performance 
improvement than highly ranked individuals after receiving feedback. 
 
2.2. Intrinsic Motivation 
Owning  to  the  limited  research  on  forced  ranking,  we  know  little  about  what 
factors that might intervene between forced ranking and performance. However, 
as  forced  ranking  represents  a  type  of  feedback,  we  expect  that  the  effect  of 
forced  ranking  on  performance  could  be  mediated  by  motivation.  This  as 
feedback  is  widely  believed  to  affect  motivation  (Bandura  1993;  Deci  &  Ryan 
2000;  Locke  &  Latham  2002),  which  subsequently  affects  performance  by 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directing  attention  and  increasing  persistence  and  effort  (Callahan,  Scully, 
Brownlee, Brtek & Tosi 2003).  
 
Intrinsic motivation is a core tenant in Deci and Ryan’s self‐determination theory 
(SDT) and cognitive evaluation theory (CET). CET was presented by Deci and Ryan 
as  a  sub‐theory  within  SDT  with  the  aim  of  specifying  factors  that  explain 
variability in intrinsic motivation (Deci & Ryan 2000). Intrinsic motivation can be 
defined as the motivation to perform an activity for itself, in order to experience 
the  pleasure  and  satisfaction  inherent  in  the  activity  (Deci  &  Ryan  1985). 
According  to  the  STD  and  CET,  feedback  that  are  interpreted  as  information 
about one’s competence and satisfy individuals’ need for autonomy will enhance 
intrinsic motivation (Deci, Ryan & Koestner 1999; Gagné & Deci 2005).  
 
Moreover, research has shown that positive performance feedback can enhance 
intrinsic  motivation,  and  that  negative  performance  feedback  can  diminish  it 
(Deci,  Ryan  &  Koestner  1999;  Deci  &  Ryan  2000).  However,  positive  feedback 
that  is  perceived  as  controlling,  that  is,  positive  feedback  having  an  evaluative 
character,  or  emphasizing  how  one  should  perform  –  has  clearly  shown  to 
decrease  intrinsic  motivation  (Ryan  1982;  Deci,  Connell  &  Ryan  1989).  Ryan 
(1982) suggests that positive feedback can be perceived either as  informational 
or  controlling  depending  on  various  factors,  and  that  these  will  determine 
whether  the  positive  feedback  increases  or  decreases  intrinsic  motivation. 
Drawing this link to forced ranking it is reasonable to argue that positive ranking 
could  be  interpreted  as  controlling.  This  as  forced  ranking  has  a  normative 
character  and  as  such  state  something  about  how  a  person  should  perform, 
which may  lead  to a decrease  in  intrinsic motivation. However,  a positive  rank 
could also be interpreted as information about one’s competence and therefore 
increase  intrinsic  motivation.  For  participants’  receiving  a  negative  rating  it  is 
possible to infer that they will experience a decline in intrinsic motivation in both 
of  the  conditions  –  either  they  perceive  the  ranking  as  controlling  or  as 
decreasing  perceptions  of  competence:  both  of  which  decrease  intrinsic 
motivation.  Accordingly,  there  is  reason  to  believe  that  the  low  and  average 
Master Thesis     01.09.2011    
 
Page 10 
(middle)  ranked  individuals  will  experience  lower  levels  of  intrinsic motivation 
than the higher ranked. 
 
Before  the  millennium  few  studies  had  examined  the  performance  effects 
associated  with  intrinsic  motivation.  Rather,  much  of  the  intrinsic  motivation 
literature  had  focused  on  how  extrinsic  motivational  sources  affect  intrinsic 
motivation  (Callahan,  Scully,  Brownlee,  Brtek &  Tosi  2003).  Today  however we 
have  achieved  a  great  deal  more  knowledge  on  this  relation.  For  example, 
Callahan, Scully, Brownlee, Brtek and Tosi (2003) examined the unique effects of 
multiple  sources  on  task  performance,  and  found  that  intrinsic motivation had 
the  greatest  effect  on  performance.  Moreover,  two  studies  by  Kuvaas  (2006; 
2007)  reported  a  positive  relation  between  intrinsic  motivation  and 
performance.  In  a  study  on  transformational  leadership  and  job  behaviors 
Piccolo  and  Colquitt  (2006)  also  found  that  the  indirect  effect  of  intrinsic 
motivation  supported  the  direct  effect  of  transformational  leadership  on  task 
performance.  Finally,  a  study  by  Dysvik  and  Kuvaas  (2008)  observed  that  the 
relationship  between  perceived  training  opportunities  and  work  performance 
was  fully mediated  by  intrinsic motivation.  All  these  studies  thus  suggest  that 
intrinsic motivation  is  a  potent  predictor  of  task  performance.  Accordingly  we 
hypothesize the following:  
 
H2. The relationship between forced ranking and performance will be mediated 
by intrinsic motivation. 
 
2.3. Justice Perceptions  
Justice has been identified as a potentially important variable in the debate over 
forced  ranking  (Lawler  III  2002;  Meisler  2003;  Olson  &  Davis  2003;  Sears  & 
McDermott 2003), and a peak into the organizational justice research therefore 
seems  appropriate.  Research  on  organizational  justice  has  identified  different 
forms of justice, most notably distributive justice and procedural justice (Colquitt 
2001). Distributive justice refers to the perceived fairness of outcomes, whereas 
procedural  justice  refers  to  the  perceived  fairness  of  the  processes  by  which 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outcomes where  arrived  at  (Cohen‐Charash  &  Spector  2001).  A  vast  literature 
provides evidence for people making distinctive judgments about procedural and 
distributive  justice,  and  that  both  types  of  judgments  can  predict  behaviors, 
decisions, or evaluations in important ways (Lucas 2009).  
 
Concerning the relation between forced ranking and justice perceptions, there is 
little  empirical  research.  Although  considerable  research  has  documented  the 
importance  of  justice  perceptions  in  connection  to  performance  evaluation 
processes  in organizations  (Bartol, Durham & Poon 2001),  there  is however no 
studies  to  our  knowledge  that  investigates  justice  perceptions  and  subsequent 
performance after  receiving  forced  ranking  feedback. Nonetheless,  research on 
performance  evaluations  has  identified  the  format  of  performance  appraisal 
systems  to be  important  in  connection  to  justice. A  study by Roch,  Sternburgh 
and Caputo (2007) suggest that relative formats are perceived to be less fair than 
absolute formats, with the forced ranking format perceived to be the least fair. 
Furthermore, Bartol, Durham and Poon (2001) link justice with the segmentation 
of  performance  appraisal  systems.  They  point  to  that  a  typical  three‐category 
system is designed to capture 70‐80 % of employees in the middle category. For 
example,  if  performance  were  normally  distributed,  an  employee  receiving 
performance  feedback  one  standard  deviation  below  average  would  typically 
receive  the  same  performance  rating  as  a  colleague  performing  one  standard 
deviation above average, which could influence justice perceptions. Thus, it does 
not  seem  unreasonable  to  argue  that  forced  ranking  could  influence  justice 
perceptions. 
 
It  is  sensible  to  argue  that  both  procedural  and  distributive  justice  could  be 
affected by forced ranking. First, research findings suggest that people tend to be 
highly  influenced by social comparison information, and that  information about 
an individual’s standing within a group influences distributive justice perceptions 
(Bartol, Durham & Pool 2001).  Forced  ranking does  indeed convey  information 
regarding relative standing within a group; hence it is argued that forced ranking 
affects the perceptions of distributive  justice. Given the tendency for people to 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rate themselves above average (Meyer 1975), it is argued that people receiving a 
low‐ or average (middle) rank will perceive distributive  justice to be  lower than 
the  highly  ranked.  Second,  research  has  shown  that  when  outcomes  are  low, 
perceptions of procedural justice becomes more important (Roch, Sternburgh & 
Caputo 2007). It is proposed that individuals who receive high ratings may not be 
particularly  concerned  about  procedural  justice,  and  therefore would  be more 
likely to perceive the ranking procedure as fair. The low and middle ranked will 
on  the other hand be more  concerned about procedural  justice,  and  therefore 
perceive less procedural justice than the higher ranked.  
 
Regarding the relation between justice perceptions and performance, a number 
of studies have linked justice perceptions to important organizational outcomes 
such  as  affective  commitment  (Kuvaas  2003),  organizational  commitment 
(Farndale,  Hope‐Hailey  &  Kelliher  2011),  performance  (Lind,  Kanfer  &  Earley 
1990) and turnover (Simons & Roberson 2003). Furthermore, equity theory holds 
that  when  an  individual  perceives  distributive  injustice  at  work,  the  employee 
can alter his or her quality and quantity of work  to  re‐establish  justice  (Cohen‐
Charash & Spector 2001).  Thus, it would be in the best interest of organizations 
to maximize employees’  justice perceptions  (Roch, Sternburgh & Caputo 2007). 
Based on the above accounts we therefore hypothesize the following: 
 
H3.  Procedural justice will mediate the relationship between forced ranking and 
performance 
 
H4.  Distributive justice will mediate the relationship between forced ranking and 
performance 
 
2.4. Conceptual Model 
The  conceptual  model  (Figure  1)  is  based  on  the  preceding  presentation  and 
discussion of the hypotheses. H1 is based on the general feedback literature and 
propose  that  lower  ranked  participants  will  demonstrate  less  performance 
improvement than the higher ranked after receiving feedback.  H2 are based on 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intrinsic  motivation  as  a  mediating  variable  between  forced  ranking  and 
performance.  H3  and  H4  are  based  on  procedural‐  and  distributive  justice  as 
mediating the relationship between forced ranking and performance.  
 
Figure 1 
Conceptual Model 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3. Method 
3.1. Experimental Task 
The present study was based on a computer simulation allowing for participants 
to  become  ranked  in  correspondence  to  their  performance  relative  to  others. 
Computer  simulations moreover  provide  participants with  a  complex model  of 
reality (Salas, Wildman, and Piccolo 2009), and are therefore considered suitable 
for the purpose of this study as this complexity might trigger intrinsic motivation, 
as  an  intrinsically  motivated  person  seeks  out  novelty  and  challenges  (Deci  & 
Ryan 2000).  
 
In the simulation the participant’s task was to monitor a map of south of Norway, 
where  they  had  to  handle  incidents  that  ‘popped  up’  as  blinking  signs  on  the 
map.  By  clicking  on  these  signs  the  participants  received  text  messages 
describing  each  incident  and  cues  on  how  to  proceed.  In  order  for  the 
participants to handle the incidents the participants were instructed to make use 
of  several  resources  that  they  could  engage  by  ‘dragging’  them  from  their 
current  locations  on  the  map,  and  ‘drop’  the  resources  on  the  blinking  sign 
(incident symbol).  
 
There  were  four  types  of  resources  available  in  the  computer  simulation: 
transportation  helicopters,  rescue  helicopters,  surveillance  aircraft  and  fighter 
aircraft.  For  each  resource  it  was  possible  to  select  a  particular  capacity  that 
could  be  more  suitable  for  each  of  the  incidents.  A  default  capacity  for  each 
resource was  automatically  assigned  if  no  capacity was  selected.  The  resource 
would start to move towards the incident symbol (the blinking sign) as soon as a 
resource was engaged to an incident. In total there were twelve incidents in each 
of the scenarios and both lasted for approximately twenty minutes.  
 
3.2. Procedure 
Upon arrival all of the participants received instructions about the simulation and 
were  told  that  the  experiment  had  something  to  do  with  behavior  within 
Master Thesis     01.09.2011    
 
Page 15 
organizational psychology. Then they were given a test scenario to practice all of 
the functions in the game, before completing two scenarios (which was the ‘real’ 
experiment). Both prior to, and during the experiment the participants received 
questionnaires that they had to complete.   
 
3.3. Sample 
Participants  in  this  study were mainly  from  BI  Norwegian  Business  School  and 
consisted  of  80  participants.  In  total,  six  sessions  were  run  with  7  to  18 
individuals  participating  each  time.  Participants  in  this  study were  between  21 
and  41  years  of  age,  and  76.3%  of  the  participants were  female.  77.5%  had  a 
Norwegian nationality  and 78.8% had Norwegian as  their  first  language.  31.2% 
had some military experience.  
 
3.4. Operationalizations 
 
3.4.1. Forced Ranking 
After  completing  scenario  1  all  participants  were  given  feedback  on  their 
performance  relative  to  the  other  participants  by  receiving  information  on 
whether  their  performance  was  low, middle  or  high.  The  participants  were  in 
other words distinguished into three levels. The levels were based on a 25‐50‐25 
distribution, which was communicated to all of the participants. This distribution 
was chosen for practical reasons as this distribution required fewer participants 
than a 10‐70‐20 distribution.  
 
3.4.2. Performance  
The  performance  scores  in  each  scenario  were  determined  by  whether  the 
participant  managed  to  react  quickly  (decision  speed),  and  with  accuracy 
(selecting  the  right  resources  and  capacities).  At  the  end  of  each  task  in  the 
scenario,  the  participant’s  degree  of  success  at  handling  the  situation  was 
displayed as a numeric “effect” variable ranging from 0 to 100%. If the task were 
successfully  solved,  the  incident  symbol would  turn  green,  or  turn  black  if  the 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effect  was  lower  than  75  %.  In  total,  we  have  twenty‐four  observations  of 
performance  per  participant,  as  each  completed  twelve  tasks  both  in  scenario 
one and in scenario two.    
 
Unfortunately,  there  are  missing  values  on  our  performance  variables.  When 
presence of missing  values,  the  issue  is  to  identify  the patterns underlying  the 
missing data in order to maintain as close as possible the original distribution of 
values when any sort of remedy is applied (Hair, Black, Babin & Anderson 2010). 
Two  questions  are  of  particular  interest:  1)  Are  the  missing  data  randomly 
distributed or distributed in distinct patterns? 2) How prevalent are the missing 
data? Concerning the first question, our missing data is a result of technological 
difficulties (game breakdown) and as such not tied to either the independent or 
the  dependent  variable.  Therefore,  the  distribution  of  missing  data  has  to  be 
characterized  as  MCAR  (missing  completely  at  random)  (Tabachnick  &  Fidell 
2007). This  is supported by a non‐significant Little’s MCAR test (χ² = 57.55, df = 
57,  Sig.  =  0.455).    The null  hypothesis  for  this  test  is  that  the data  are missing 
completely at random, and a statistical non‐significant result is therefore desired.  
 
Turning  to  the prevalence of  the missing data, our missing data analysis  (MVA) 
reveals that we have a total of 145 missing cases out of 1920 observations (24 x 
80  =1920).  The missing  data make  up  7,55  %  of  the  total  data.  However,  the 
missing values are  clustered on 7 of  the 24 performance variables, making  the 
percentage of missing values much higher for some of the variables (see Table 1).  
 
Table 1 
Missing values per variable  
Variable  No. of cases  Percentage % 
PERF1S11  18  22,50 % 
PERF1S12  18  22,50 % 
PERF2S8  1  1,25 % 
PERF2S9  18  22,50 % 
PERF2S10  18  22,50 % 
PERF2S11  36  45 % 
PERF2S12  36  45 % 
Note. PERF1Sx = Scenario 1, PERF2Sx = Scenario 2. 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According to Tabachnick and Fidell (2007),  it  is an option to drop variables with 
missing  values  when  the  missing  values  are  concentrated  in  few  variables, 
contingent  that  these  are  not  critical  to  the  analysis.  PERF2S11  and  PERF2S12 
have such a high number of missing values that we find it reasonable to exclude 
them from further analysis. Excluding these two implies deletion of PERFIS11 and 
PERF1S12  as  well,  because  we  need  comparable  observations.  This  leaves  us 
with only three variables with missing values: PERF2S8 (1 missing), PERF2S9 (18 
missing)  and  PERF2S10  (18  missing).  Given  that  we  think  it  would  be 
unreasonable to delete these variables because of the resulting data loss, we are 
left with either deleting the missing cases or impute the missing data (Hair, Black, 
Babin & Anderson 2010). As our missing  values  are  characterized as MCAR we 
have many options.  
 
The  listwise method  uses  only  cases with  complete  data  (Hair,  Black,  Babin  & 
Anderson 2010). This approach is however limited in use for our data, because it 
would reduce the sample size by nearly one quarter, which  is a massive  loss of 
data.  Therefore  we  need  to  consider  imputation  as  a  means  to  replace  the 
missing values. Imputation is the process of substituting the missing values based 
on valid values of other variables and/or cases in the sample (Hair, Black, Babin & 
Anderson  2010). Our choice of imputation method fell on regression imputation, 
because  it  is  a  more  sophisticated  method  for  estimating  missing  values 
(Tabachnick  &  Fidell  2007).  Other  variables  are  here  used  as  independent 
variables to estimate a regression equation for the variables with missing values 
serving  as  the  dependent  variables.  It  is  not  without  its  disadvantages;  this 
method understates variance unless an error term is added to the replacement 
values  (Tabachnick  &  Fidell  2007).  Fortunately,  SPSS  (the  statistical  software 
used)  allows  adding  a  random  component  to  the  regression  estimates.  The 
regression imputation was therefore run with adding residuals to the regression 
estimates.  An  inspection  of  the  frequencies  of  the  three  variables  before  and 
after imputation was thereafter performed, in order to verify that the regression 
method had produced sensible values. 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With  the  imputation  procedure  successfully  performed,  the  most  appropriate 
way to calculate the performance variable had to be decided on. Given that we 
are not  interested  in  the absolute performance  level of participants but  rather 
the  change  in  performance  from  time  one  to  time  two,  some  sort  of  change 
variable had  to be created. We chose not put performance at  time  two as  the 
dependent variable, and performance at  time one as a covariate  in addition  to 
the other  independent variables. The reason why is that performance time one 
and  one  of  the  independent  variables,  forced  ranking,  contain  to  a  very  large 
degree  the same  information, and  therefore could potentially  inflate  the effect 
of forced ranking.  
 
A  second  concern was  adjusting  for  regression  to  the mean. Regression  to  the 
mean (RTM) refers to “…the tendency for extreme observations in a distribution 
at  baseline  to move  closer  to  the mean  at  follow‐up.”  (Smith &  Beaton  2008, 
290). Applied to our case, it  is not unlikely that individuals performing excellent 
at time one could perform less well in the second scenario, and vice versa for the 
individuals  performing  very  bad,  regardless  of  the  performance  feedback 
(ranking) actually  received. Thus,  if RTM  is not adjusted  for, we  run  the  risk of 
not  comprehending  the effects of  forced  ranking  feedback because RTM could 
potentially distort our analysis. Therefore, the change in performance from time 
one (scenario 1) and time two (scenario 2) were measured as residual scores, as 
this method has the advantage of not inﬂating error that might arise with the use 
of difference scores  (Schaufeli, Bakker & Rhenen 2009). The residual scores from 
the regression indicate who has improved more, or less, than expected based on 
their initial baseline score of performance (Smith & Beaton 2008). Following the 
recommendations  by  Smith  and  Beaton  (2008)  the  residuals  scores  were 
calculated by  regressing  time  two scores of performance on  the corresponding 
time  one  scores,  after  centering  the  performance  at  time  one  variable.  In 
addition,  a  squared  term  of  performance  at  time  one  was  added  to  the 
regression  equation  to  better  adjust  the  residuals  relative  to  each  participant. 
However,  as  modeling  with  the  squared  term  did  not  produce  substantially 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different  results  from  modeling  without,  the  final  regression  equation  of 
performance did not include the squared term. 
 
3.4.3. Intrinsic Motivation, Distributive‐ and Procedural Justice 
Intrinsic  motivation,  distributive  and  procedural  justice  were  measured  by  a 
questionnaire  before  scenario  2,  right  after  the  participants  had  received 
feedback. The intrinsic motivation scale used in the present study was based on a 
scale developed by Kuvaas and Dysvik (2009) and was adapted to fit the context 
of  the  simulation. Participants were asked  to  indicate  their  agreement with  six 
items concerning their inner drive to accomplish their tasks on a five point Likert 
scale.    The distributive  and procedural  justice  scales  used  in  the present  study 
were based on two scales developed by Colquitt (2001) and were adapted to fit 
the  context  of  the  simulation.  Participants  were  asked  to  indicate  their 
agreement with a total of eleven items concerning their feedback score and the 
procedures  to  arrive  at  that  feedback  score  on  a  five  point  Likert  scale.  The 
questionnaire  with  items  measuring  intrinsic  motivation,  distributive‐  and 
procedural justice are presented in Appendix A.  
 
3.4.6. Factor analysis 
The  items of  the  intrinsic motivation, distributive  justice and procedural  justice 
scales (17 in total) were subjected to principal components analysis with oblique 
rotation  (Direct  Oblimin).  The  sample  size  of  80  was  just  below  the 
recommendations  of  at  least  five  participants  per  variable  (5  x  17  =  85)  (Field 
2009).  However,  the  value  of  the  Kaiser‐Meyer‐  Olkin  Measure  of  Sampling 
Adequacy (KMO) was 0.784, which is well above the recommended value of 0.6 
(Pallant 2010), and all KMO values for individual items were > 0.6, which is above 
the acceptable limit of 0.5 (Field 2009). The Bartlett’s Test of Sphericity reached 
statistical  significance  (p  =  .000).  These measures  suggest  that  our  data  set  is 
appropriate  for  factor  analysis  (Pallant  2010).    An  initial  analysis  was  run  to 
obtain eigenvalues for each component in the data. Four factors had eigenvalues 
above  Kaiser’s  criterion  of  1,  and  in  combination  explained  69.8  %  of  the 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variance.  The  scree  plot  was  slightly  ambiguous,  and  showed  inflexions  that 
would  justify  retaining  both  three  and  four  components.  Given  that  we  on 
theoretical  grounds  expected  three  underlying  factors  to  emerge,  this  is  the 
number of factors retained in the final analysis.  
 
Table 2 
Pattern matrix and Communalities of Three Factor Solution of  
Intrinsic Motivation, Distributive Justice and Procedural Justicea 
   Pattern coefficients  Communalities  
Item  1  2  3    
The tasks that I did in the simulation were 
themselves representing a driving power  .756      .590 
The tasks that I did in the simulation was 
enjoyable  .855      .773 
I felt that the simulation was meaningful  .857      .739 
The simulation was very exciting  .851      .828 
The simulation was so interesting that it was 
a motivation in itself  .849      .771 
I was so inspired by the simulation that I 
almost forgot everything around me  .823      .638 
Does your feedback score reflect the effort 
you have put into the simulation activity?    .862    .708 
Is your feedback score appropriate for the 
activity you have completed?    .790    .648 
Does your feedback score reflect what you 
have contributed with in the simulation 
activity?    .867    .771 
Is your feedback score justified, given your 
performance?    .695    .641 
Do you think that those procedures have 
been applied consistently?      ‐.692  .551 
Do you think those procedures has been free 
of bias?      ‐.889  .726 
Do you think those procedures have been 
based on accurate information?      ‐.770  .653 
Do you think that those procedures have 
upheld ethical and moral standards?         ‐.624  .521 
Extraction Method: Principal Component Analysis.  
a. Rotation converged in 5 iterations. 
 
 
We  rerun  the  analysis  with  specifying  three  as  the  number  of  components  to 
extract.  The  three  items  (Procedural  justice  items  1,  2  and  6)  that  previously 
made  up  the  forth  factor  performed unsatisfactorily  in  this  solution,  and were 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subsequently  dropped  because  they  failed  to  reach  the  level  of  statistical 
significance  recommended  for  our  sample  size:  0.6  (Hair,  Black,  Babin  & 
Anderson  2010).  These  items  were  not  critical  to  our  analysis.  Finally,  the 
analysis  was  performed  without  the  deleted  items.  The  three  retained 
components explained in combination 68.2 % of the variance, with Component 1 
explaining 35.4 %, Component 2 explaining 20.5% and Component 3 contributing 
12.4 %. The rotated solution revealed the presence of simple structure  (Pallant 
2010),  with  all  components  showing  a  number  of  strong  loadings  and  all 
variables loading considerably on only one component. The interpretation of the 
three components  is straightforward;  intrinsic motivation  items  loaded strongly 
on  Component  1,  distributive  justice  items  on  Component  2,  and  procedural 
justice  items  on  Component  3.    The  pattern matrix  and  communalities  of  the 
final solution is presented in Table 2. There were weak correlations between the 
factors  (see  Table  3).    Note  that  these  correlations  are  based  on  an  Oblimin 
rotation,  and  that  the  interpretation of  the  relation between  these variables  is 
only appropriate within the factor analysis. The variables to be used in the later 
analyses  are  generated on  equally weighted  items  from  the  raw data,  and  the 
correlations will  therefore be different (see table 4). The results of this analysis 
support  the  use  of  the  items  as  separate  scales.  For  the  factor  intrinsic 
motivation,  a  Cronbach’s  alpha  value  of  .919  is  well  above  the  recommended 
value  of  .7  (Hair,  Black,  Babin  &  Anderson  2010).  The  Cronbach’s  alpha  for 
distributive justice and procedural justice scales were .825, and .766 respectively.  
 
Table 3 
Component Correlation Matrixa 
  Intrinsic motivation  Distributive justice  Procedural justice 
Intrinsic motivation  1  ‐  ‐ 
Distributive justice  .043  1  ‐ 
Procedural justice  ‐.252  ‐.219  1 
a Extraction method: Principal Component Analysis 
 
3.4.7. Control variables 
Uncontrolled extraneous variables may pose a serious threat to validity, hence it 
is  important  to  measure  them  in  order  to  control  for  their  effect  on  the 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dependent  variable  (Pedhazur  &  Schmelkin  1991).  Control  variables  were 
measured by a questionnaire sent out via email to participants beforehand (see 
Appendix  C).  The  control  variables  that were measured  by  several  items were 
subjected  to  factor  analysis,  and  internal  consistency  of  the  items  were 
estimated  in  order  to  make  sure  that  a  single  construct  was  measured.  See 
Appendix B for these procedures. 
 
Strategic computer game experience. Experience with strategic computer games 
can make a difference in a simulation that  involves tasks that requires strategic 
thinking. Therefore, this was included as a control variable. 
 
Military experience. In line with the argument above, the military setting of the 
computer  simulation  may  benefit  those  with  military  experience.  Military 
experience  was  measured  with  four  items.  These  were  subjected  to  factor 
analysis, and the results revealed the presence of two factors: the first reflecting 
crisis experience and the other military education. The Cronbach’s alpha of  the 
first  factor was  .667. The other  factor consisted of only one  item,  thus  internal 
consistency reliability cannot be estimated.  
 
Demographic  variables.  Age,  gender,  first  language,  and  nationality  were 
measured to estimate and examine their effect on the dependent variable.  
 
Task difficulty. The tasks in each scenario vary in difficulty. In both scenarios, the 
first  three tasks are characterized as easy, along with task number  five, six and 
seven. The remaining tasks (no. 4, 8, 9, 10, 11 and 12) were considered difficult. 
As we decided  to delete  task 11 and 12 because of  their high  levels of missing 
values,  this  leaves  us  with  four  tasks  that  are  difficult  and  six  tasks  that  are 
considered easy. Task difficulty was included in order to control for the level of 
demand associated with each of the tasks. 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4. Analysis 
 
Hierarchical  linear modeling  (HLM) was  used  for  analysis  in  the  present  study. 
HLM was chosen for  two reasons. First, because we have a repeated measures 
data  set,  and  secondly  because  the  data  is  organized  on more  than  one  level. 
When data  for participants  is organized on more  than one  level,  the  individual 
observations are generally not  independent as  the observations  from the same 
individual are commonly more similar than observations from another individual 
(Hox  2010).  Figure  2  illustrates  the  levels  of  measurement  and  the 
measurements performed at each level. The first level is the repeated measures 
level, with measurements of the ten tasks in each scenario (N=800). The second 
level  constitutes  the  individual  participants  (N=80).  The data  are nested as  the 
repeated observations at the first level are clustered in individuals at the second 
level.  
 
Figure 2 
Levels of Measurement and Measurements Performed at Each Level  
Level 2: Persons (N = 80)         
Predictor: Ranking, Intrinsic              Person 1         Person 2            Person 3 
Motivation, and Justice     
 
   
Level 1: Performance (N = 800)    Task 1. . . . . Task 10    Task 1. . . . .Task 10  Task 1. . . . .Task 10  
           
In repeated measures data the dependent variable is measured more than once 
for each participant, and HLM is often used for repeated measurements with the 
repeated measurement at  the  first  level of analysis  (Hox 2010). This  is because 
multiple observations are available for each participant, and these observations 
tend  to  be  correlated with  each  other  (West  2009).  By  organizing  the  data  on 
different  levels we  thus  avoid  violating  the  assumption  of  independence  of  all 
observations  and  interpretational  errors  as  well.  For  example,  organizing  the 
data  on  only  one  level would most  likely  in  our  case  imply  aggregation  of  the 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dependent  data,  which  potentially  could  lead  to  loss  of  information  (Stevens 
2009).  HLM relaxes the assumption of independence by allowing for predictors 
at every level of analysis, and for means and relationships between higher units 
to vary. HLM thus permits both fixed and random effects between variables. For 
random effects the value of a parameter  is different for each subject whilst  for 
fixed  effects  the  value  of  a  parameter  is  ‘fixed’  to  a  constant  over  all  subjects 
(Tabachnick  &  Fidell  2007).  Random  effects  are  therefore  specific  to  subjects 
within the population, whilst fixed effects describe the relationships between the 
dependent  variable  and  predictor  variables  for  an  entire  population  (West, 
Welch & Galecki 2007). In the present study random effects were estimated for 
the  repeated  measures  of  performance  (level  1)  and  persons  (level  2).  We 
consider persons to be a random factor as they were randomly sampled from a 
larger population. The remaining variables  (forced ranking,  intrinsic motivation, 
distributive and procedural justice) were estimated as fixed effects.  
 
4.1. Assumptions of HLM 
According to Tabachnick and Fidell (2007), a sample size of 60 is required in HLM 
when about five parameters are estimated. Given that we have 7‐8 parameters 
to  estimate  in  each  model,  our  sample  size  of  80  with  ten  observations  on 
performance per person,  giving a  total  of  800 observations on performance,  is 
deemed sufficient. As described in section 3.4 the missing values were replaced 
with  imputation.  Performing  the  analysis  without  the  imputed  data  did  not 
produce  noticeable  differences,  which  indicates  that  the  imputation  was 
appropriate. Furthermore, as HLM is an extension of multiple  linear regression, 
the  assumptions  of  this  technique  also  pertains  to  HLM  (Tabachnick  &  Fidell 
2007).  In  order  to  assess  normality,  a  descriptive  statistic  was  run  on  all  the 
predictors  and  the  dependent  variable.  All  variables  met  the  assumptions  of 
normality,  linearity  and  homoscedasticity,  except  for  intrinsic  motivation  that 
displayed  signs  of  kurtosis.  Nonetheless,  an  inspection  of  the  histogram  and 
normal probability plot showed that this variable was reasonably normal (Pallant 
2010).  Transformations  were  therefore  not  performed.  Inspection  of  boxplots 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detected no outliers, and all cases had acceptable Mahalanobis distance values 
(Tabachnick & Fidell 2007).  
 
4.2. Multicollinarity  
Correlated predictors are problematic  in HLM because the effects of correlated 
predictors  are  adjusted  for,  which  makes  it  more  likely  that  none  of  their 
regression coefficients will be statistically significant (Tabachnick & Fidell 2007).  
A multicollinarity statistic was therefore run on the variables. Of the predictors, 
the  lowest  tolerance  value  was  .74,  which  is  far  above  the  recommended 
threshold  value  of  .10  (Hair,  Black,  Babin  &  Anderson  2010).    Of  the  control 
variables,  the  lowest  tolerance  value  was  .248,  which  also  is  above  the 
recommended  threshold  value  of  .10.  Finally,  all  predictors  except  rank  (only 
three  levels)  were  centered.  Centering  was  performed  to  avoid  issues  with 
multicollinarity when performing the post hoc interaction analysis (Tabachnick & 
Fidell 2007).  
 
4.3. Analytic strategy 
The hypothesis testing was performed with HLM in two steps. First, a null model 
for  the  dependent  variable  was  estimated.  Second,  the  full  model  with  all 
predictors and the significant control variables was estimated. Each hypothesis is 
then  examined  through  evaluating  the  sign,  size  and  significance  level  of  each 
regression parameter. Overall model fit is evaluated by comparing the values of 
the Akaike  Information  Criterion  (AIC)  of  the  two models.  AIC  is  used  because 
this information criterion penalizes the log likelihood for number of parameters 
estimated (Singer 1998). In order to evaluate which of the models that have the 
best fit, the following procedure will be adhered to: The minimum AIC of the two 
models will be identified and then rescaled with a value of 0. As such, we obtain 
an estimate of the size of the information loss for the other model compared to 
the best model of the two (Burnham & Anderson 2002). This estimate will then 
be evaluated in light of the recommendations of Burnham and Anderson (2002), 
which suggest that models having an AIC difference within 1‐2 of the best model 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have substantial support, models within 4‐7 of the best model have less support, 
and finally, models with an AIC difference of > 10 have minimal support and as 
such fail to explain some substantial structural variation in the data. Finally, the 
method  of  estimation  was  maximum  likelihood  (ML)  for  both  models,  as  the 
hypothesis  testing  involves comparison of  the  two models  (Tabachnick & Fidell 
2007). 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5. Results 
5.1. Descriptive Statistics 
Table  4  presents  the  descriptive  statistics  and  the  intercorrelations  among  the 
independent and dependent variables. Note that since the correlations are based 
on the HLM dataset all the variables have a sample of 800 in order to include all 
the observations on performance. To clarify, this means that performance have 
800 different observations, whilst the other variables have 80 x 10 observations. 
This makes  these  variables more  likely  to  become  significant  as  they  have  ten 
times higher sample size than they really have. This is because large samples are 
overly  sensitive  to  significance  testing,  detecting  almost  any  relationship  as 
statistically significant (Hair, Black, Babin & Anderson 2010).  
 
Table 4 
Means,  Standard  Deviations,  and  Intercorrelations  of  the  Independent  and 
Dependent Variables 
Variable  M  SD  1  2  3  4  5 
1. Forced ranking  1.02  .725  —         
2. Performance   .000  .291  ‐.098**  —       
3. Intrinsic Motivation  .000  5.562  .140**  .041  —     
4. Procedural Justice  .000  3.144  .011  ‐.032  .348**  —   
5. Distributive Justice  .000  3.730  ‐.131**  ‐.015  .053  .262**  — 
* p < .05. ** p < .01.  
 
Table  4  indicates  no  support  for  H1,  as  forced  ranking  is  negatively  correlated 
with  performance  (r  =  ‐.098,  p  <  .01),  which  is  opposite  of  the  hypothesized 
direction.  There  is  some  preliminary  support  for  hypothesis  H2,  as  there  is  a 
significant positive correlation between forced ranking and intrinsic motivation (r 
=  .140, p  <  .01),  however,  there  is  no  significant  relationship between  intrinsic 
motivation and performance. Hypothesis H3 receives no support, given the non‐
significant  correlation  between  forced  ranking  and  procedural  justice,  and 
procedural  justice  and  performance.  Finally,  hypothesis  4  also  receives  no 
preliminary support, as there is a significant negative correlation between forced 
ranking and distributive justice (r = ‐.131, p < .01), which is opposite of what was 
hypothesized, and a non‐significant correlation between distributive  justice and 
performance. 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5.2. Hypothesis Testing 
Table  5  presents  the  fixed  regression  parameters,  their  standard  errors  and 
statistical significance. Table 7 presents  the AIC values  for each model. The AIC 
difference is > 10, which indicate that the predictors as a group did improve the 
model beyond the null model.  
 
Table 5 
Multilevel Modeling with Dependent Variable and Control Variables 
Variable  Performance   Intrinsic mot.  Procedural jus.  Distributive jus. 
Forced ranking  ‐.037**  n/aa  n/aa  n/aa 
  (.011)       
Intrinsic mot.   .0031       
  (.001)       
Procedural jus.  ‐.004       
  (.003)       
Distributive jus.  .001       
  (.002)       
Task difficulty  .344**          
   (.014)          
Note. The regression parameters appear above the standard errors  
(in parentheses). 
a No estimate of regression parameter because model failed to converge. 
b Task difficulty  is a categorical variable coded as dummy variable with  two  levels; difficult = 0, 
easy = 1. 
* p < .05. ** p < .01.  
1 p < .10  
 
 
Table 6 
Simple regressions between Forced ranking and Mediators 
Variables  Intrinsic mot.  Procedural jus.  Distributive jus. 
Forced ranking   .140  .011  ‐.131 
Note. The regression coefficients are standardized coefficients. 
* p < .05. ** p < .01. 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Table 7  
Comparison of Multilevel Models for Performance 
Model  AIC   Δ AIC 
1. Null model  ‐ 8.988  + 77, 094 
2. Full model   ‐ 86.082  0 
 
 
From Table 5 it is obvious that the effect of forced ranking, intrinsic motivation, 
procedural justice and distributive justice on performance is mixed. On average, 
the change in performance is negatively related to forced ranking level (p < .01). 
This  implies  that  those  ranked  high  performed  worse  after  receiving  forced 
ranking  feedback,  and  that  those  ranking  low performed better  after  receiving 
forced  ranking  feedback.  It  was  hypothesized  that  lower  ranked  participants 
would  demonstrate  less  improvement  than  higher  ranked  participants, 
Hypothesis 1 therefore receives no support.  
 
The multilevel  model  failed  to  converge  when  estimating  the  effect  of  forced 
ranking  on  intrinsic motivation.  However,  as  can  be  seen  in  Table  6,  a  simple 
regression was  run  to  estimate  this  relationship.  Although  the  sign  and  size  of 
the  regression  coefficient  indicates  a  positive  relationship  between  forced 
ranking  and  intrinsic  motivation,  the  regression  coefficient  is  not  significant, 
indicating no statistical evidence for the theoretical assertion that forced ranking 
affects  intrinsic  motivation.  Furthermore,  it  was  hypothesized  that  individuals 
with  high  levels  of  intrinsic  motivation  would  perform  better  than  individuals 
with  low  levels. The effect of  intrinsic motivation on performance  is marginally 
significant, which  indicates a positive  relation between  intrinsic motivation and 
performance (p = .065). Nevertheless, as our significance level a priori was set to 
.05, we have no indisputable statistical evidence for this relation.   
 
Turning  to  the  justice  variables,  the  multilevel  model  also  failed  to  converge 
when  estimating  the  effects  of  forced  ranking  on  procedural  and  distributive 
justice.  Simple  regressions were  therefore  run  (see Table 6), with  the  result  of 
non‐significant  regression  coefficients  for  both  procedural  and  distributive 
justice.  The  regression  coefficient  for  procedural  justice  is  quite  small,  but  still 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positive, indicating the tendency that forced ranking affect procedural justice in 
the  hypothesized  direction.  Nonetheless,  the  regression  coefficient  is  non‐
significant, providing no statistical evidence for the relationship between forced 
ranking and procedural  justice. The regression coefficient  for  forced ranking on 
distributive  justice  is  larger  than  that  for  procedural  justice,  and unexpectedly, 
negative  in  sign.  This  is  an  unexpected  finding,  and  clearly  not  in  the 
hypothesized  direction.  Regarding  the  justice  variables  on  performance, 
procedural  and distributive  justice did not  significantly affect performance  (p = 
.187, p = .627, respectively). In addition, the regression coefficient for procedural 
justice was in the opposite direction, indicating a negative relationship between 
procedural  justice  and  performance.  Taken  together,  these  findings  imply 
rejection of Hypothesis 3 and Hypothesis 4.  
 
5.2. Control Variables 
Table  5  also  points  to  significant  effects  of  control  variables.  Of  all  control 
variables,  task difficulty was  the only one with  statistical  significance  (p <  .01). 
This  is  a  categorical  variable with difficult  tasks  in  the  scenario  coded as 0 and 
easy tasks as 1.  The regression parameter of .344 suggests that performance is 
higher when the tasks are easy, which was expected.  
 
5.3. Mediation Testing 
Based  on  the  framework  of  Baron  and  Kenny  (1986),  a  variable  functions  as  a 
mediator when  1)  variations  in  levels  of  the  independent  variable  significantly 
account  for  variations  on  the  hypothesized  mediator,  2)  variations  in  the 
mediator  significantly  explain  variations  in  the  dependent  variable,  3)  a 
previously  significant  relationship  between  the  independent  and  dependent 
variable becomes insignificant when the mediator is controlled for. First, forced 
ranking  must  affect  the  mediators  (intrinsic  motivation,  procedural‐  and 
distributive justice). When we tried to model these relationships the model failed 
to  converge,  leaving  us  with  no  reliable  estimate  of  these  relationships.  The 
simple  regressions  produced  non‐significant  results,  indicating  that  forced 
ranking does not have an effect on neither intrinsic motivation, nor procedural or 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distributive  justice.  Second,  the  mediators  must  also  affect  the  dependent 
variable  in  order  to  establish  mediation.  Here  there  is  only  a  marginally 
significant  relationship  between  intrinsic motivation  and performance,  and not 
significant relationships between the justice variables and performance. Third, it 
is  vital  that  there  is  a  relationship  between  the  independent  variable  forced 
ranking  and  the  dependent  variable  performance.  There  is  a  significant 
relationship here, although not in the hypothesized direction. Given that the only 
significant  relationship  on  a  .05  level  is  between  forced  ranking  and 
performance, the conditions are not present to establish mediation. Thus, none 
of  the mediation  hypotheses  (2,  3  and  4)  are  supported.  Due  to  this  state  of 
affairs of non‐significance we will  conduct post hoc  tests  to  investigate  if  there 
are any  interaction effects. Given  that  such moderating effects are  found,  they 
could  have  high  informational  value  in  terms  of  specifying  what  individual 
differences that should be taken into consideration when forced ranking systems 
are implemented and/or evaluated.  
 
5.4. Interaction Effects 
In general terms, a moderator is a qualitative or quantitative variable that affects 
the  direction  and/or  strength  of  the  relationship  between  a  predictor  and  a 
dependent  variable  (Baron  &  Kenny  1986).  In  order  to  test  for  a  moderator 
effect, three paths must be estimated: 1) the relation between the predictor and 
dependent variable, 2) the impact of the moderator on the dependent variable, 
and 3) the interaction of these two. The moderator hypothesis is supported if the 
interaction term is significant (Baron & Kenny 1986).   
 
In  relation  to  intrinsic  motivation,  it  is  reasonable  to  argue  that  it  could  be 
conceptualized as a moderator of  the  relationship between  forced  ranking and 
performance.  Although  intrinsic  motivation  is  influenced  by  situational  factors 
such as task characteristics, it could be argued that it has a global component as 
well  (Kuvaas 2006). Thus,  it  is possible  that some  individuals are dispositionally 
more likely to be intrinsically motivated than others. Such individuals may be less 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affected by forced ranking, because they in general engage in an activity for itself 
and are not too concerned with external factors such as forced ranking.  
 
Furthermore, it could also be argued that both procedural and distributive justice 
could have a moderating effect on the relationship between forced ranking and 
performance. With  basis  in  the  Just World  Theory,  it  is  suggested  that  beliefs 
about  procedural  and  distributive  justice  not  only  encompass  situational 
assessments of justice, but also more stable dispositional tendencies to perceive 
outcomes and/or  rules and processes as uniquely deserved  (Lucas 2009). More 
specifically,  individuals  with  high  distributive  justice  beliefs  are  more  likely  to 
believe that people generally get what they deserve in life. Similarly, individuals 
with  high  procedural  justice  beliefs  are more  likely  to  perceive  that  people  in 
general  are  treated  fairly  (Lucas  2009).  Given  that  participants’  answering  on 
procedural and distributive  justice  items  in our experiment  reflect  such deeper 
attitudes, it could be argued that participants with high distributive justice beliefs 
would  be  more  likely  to  perceive  forced  ranking  as  fair  because  it  could  be 
argued to be a reflection of what people deserves. Accordingly, individuals with 
high beliefs in procedural justice are perhaps also more likely to perceive forced 
ranking as rather fair, because they believe that they and people in general are 
treated fairly.  
 
Table 8 
Interactions among Independent variables on Performance  
Variable  Intrinsic mot.  Procedural jus.  Distributive jus.  Full model 
Forced ranking  ‐.004  ‐.007*  ‐.004   
  (.002)  (.003)  (.002)   
AIC  ‐ 86.733  ‐ 87.454  ‐ 85.933  ‐86.082 
Δ AIC  + 0.721  0  + 1.521  + 1.372 
Note. All models estimated with all predictors and the interaction term entered separately.  
* p < .05.  
 
In order  to evaluate how  the added  interactions affected model  fit,  the model 
with  the  minimum  AIC  is  rescaled  to  0,  with  the  purpose  of  establishing  a 
baseline comparison model. As can be observed from attending to Table 8, the 
interaction term between forced ranking and procedural  justice  is the one with 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the lowest AIC value, and the only one reaching statistical significance (p = .044). 
For  graphical  illustration  of  the  interaction  see  Figure  3.  Given  the  non‐
significance  of  the  other  two  interaction  terms,  these  moderator  hypotheses 
receive no support (although the AIC values are acceptable).  
 
Figure 3 
Interaction between forced ranking and procedural justice on performance 
 
Note.  Performance  is  conceptualized  as  the  expected  change  in  performance  from  time  one  to 
time two and not in absolute terms (see discussion page 15‐19).  
 
As  can be  seen  from Figure 3,  two  rather puzzling  findings  are observed.  First, 
confirming the negative sign of  the regression coefficient  for procedural  justice 
on  performance  (see  Table  5),  those  with  higher  perceptions  of  procedural 
justice perform worse in the second scenario than those with lower perceptions 
of  procedural  justice.  Given  our  theoretical  expectations  that  perceiving  high 
procedural  justice  would  be  beneficial  for  performance,  this  finding  clearly 
speaks  in  the  opposite  direction.  Second,  this  tendency  is  increasing with  rank 
level, suggesting that this effect is most pronounced when individuals are ranked 
high.  Thus,  when  ranked  high,  those  with  higher  perceptions  of  procedural 
justice  perform worse  in  scenario  two  after  receiving  forced  ranking  feedback 
than those with low procedural justice. 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6. Discussion 
In  this  study,  we  have  investigated  the  relationships  between  forced  ranking, 
intrinsic  motivation,  justice  perceptions  and  performance.  Several  hypotheses 
were  proposed,  and  in  the  following  these  will  be  discussed  in  light  of  the 
findings just presented.  
 
6.1. Forced ranking 
Based on  the  tenets  of  feedback  intervention  theory,  it was hypothesized  that 
the lower ranked individuals would demonstrate less performance improvement 
than the higher ranked individuals after receiving feedback. This was grounded in 
the  argument  that  forced  ranking  is  a  summative,  norm‐referenced  form  of 
feedback, which is more likely to direct attention to the self‐level, which in turn 
has been found to be largely ineffective (Kluger & DeNisi 1998). Individuals that 
were  ranked  low  were  expected  to  show  less  performance  improvement 
because  these  participants  received  feedback with  a  negative  sign.  The  results 
however,  tell  a  different  story.  Contrary  to  our  predictions,  individuals  ranking 
high  performed  worse  after  receiving  feedback,  whereas  those  ranking  low 
performed better than those ranking high in scenario two.  
 
Interestingly,  this  finding  can  be  explained  by  combining  the  two  theoretical 
frameworks  of  earlier  feedback  theory,  and  the more  recent  one  of  feedback 
intervention  theory.  Thorndike  and his  law of  effect  suggest  that both positive 
and negative  feedback  should  improve performance because positive  feedback 
reinforces  performance,  whereas  negative  feedback  punishes  the  erroneous 
behavior  (Kluger  &  DeNisi  1998).  By  contrast,  feedback  intervention  theory 
(Kluger & DeNisi 1996) holds  that normative  feedback  that directs attention  to 
the  self  could  attenuate  performance.  Our  findings  indicate  that  receiving 
positive  feedback  trough  being  ranked  high  does  not  bring  forward  any 
facilitating effect on subsequent performance, thus not supporting the principles 
of earlier feedback theory. This finding is more in line with feedback intervention 
theory, which suggest  that  feedback  that provides comparative cues  that shifts 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attention to the self is not so effective. Our findings suggest that such feedback is 
not only  ineffective;  it may also  lead  to deterioration  in performance  for  those 
highly ranked. Such a finding is  interesting because it suggest that being ranked 
high is not a “bed of roses”, at least regarding subsequent performance.  
 
On the other hand, receiving negative feedback through being ranked low might 
not  be  so  destructive  as  suggested  by  some  authors  (e.g.  Hattie  and  Timperly 
2007).  In fact, those who were ranked low improved performance versus those 
who were ranked high in the next scenario, and this clearly does not support our 
hypothesis  that  lower  ranked  individuals would  demonstrate  less  performance 
improvement than the higher ranked individuals. This finding might indicate that 
these  individuals  actually  did  get  a  kick  in  their  pants  to  improve  their 
performance  because  of  the  low  ranking,  supporting  the  tenets  of  earlier 
feedback  theory.  In  sum,  even  though  the  results  is  in  the  complete  opposite 
direction of what was hypothesized, this study still support the well‐established 
finding of feedback research: performance feedback does seem to have an effect 
on subsequent performance.  
 
6.2. Intrinsic Motivation   
Based  on  general  feedback  literature,  intrinsic  motivation  was  suggested  to 
mediate  the relationship between  forced ranking and performance. The results 
showed  a  non‐significant  relationship  between  forced  ranking  and  intrinsic 
motivation,  and  a marginally  significant  positive  relationship  between  intrinsic 
motivation  and  performance.  The  finding  that  intrinsic motivation  is  positively 
related to performance is far from novel. Several studies, amongst them Dysvik 
and Kuvaas  (2008), have  identified  intrinsic motivation as a potent predictor of 
task  performance.  Although  the  finding  between  intrinsic  motivation  and 
performance was only marginally significant, this finding still adds to this line of 
research and provides further support for, and credit to, the notion that intrinsic 
motivation  enhances  performance.  Regarding  the  relationship  between  forced 
ranking  and  intrinsic  motivation,  the  simple  regression  found  that  this 
relationship  was  positive,  and  as  such  indicates  the  same  direction  as 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hypothesized. However, as it is not significant we have no statistical evidence to 
establish that there really is such a relationship. Consequently, mediation is not 
supported either.  
 
One  reason  for  why  the  relationship  between  forced  ranking  and  intrinsic 
motivation  is not significant might be subscribed to  the manipulation of  forced 
ranking.  The  forced  ranking  was  not  tied  to  any  consequences  and  might 
therefore not have been perceived as very controlling.  It  is perhaps more  likely 
that being  ranked would have been perceived as more  controlling  if  there had 
been any consequences tied to the different rankings, as the normative character 
of forced ranking might have felt more outspoken then. Another reason could be 
the  characteristics  of  forced  ranking.  The  summative  aspect  of  forced  ranking 
does  not  provide  much  information  and  might  therefore  not  have  influenced 
feelings of competence in either direction. Given that either of the reasons is the 
case, or both, they might explain why we cannot establish intrinsic motivation as 
a mediator.   
 
6.3. Justice Perceptions  
In  the  debate  over  forced  ranking,  justice  has  been  identified  as  a  potentially 
important  variable  (Lawler  III  2002;  Meisler  2003),  and  it  was  therefore 
hypothesized  that  both  procedural  and  distributive  justice  would  mediate  the 
relationship between forced ranking and performance.  According to our results, 
this however does not seem to be the case.  Regarding the relationship between 
forced  ranking  and  distributive  justice,  the  obtained  regression  coefficient 
between forced ranking and distributive justice was in the opposite direction as 
hypothesized, and not of significance. Turning to procedural justice, we find that 
this relationship (forced ranking – procedural justice) is far from being significant, 
however,  the  regression  coefficient  is  in  the  hypothesized  direction.  Thus  our 
findings  indicate  that  forced  ranking  do  not  trigger  justice  perceptions  in  this 
study. One explanation for this finding might be subscribed to the time span of 
the  experiment.  According  to  Cohen‐Charash  &  Spector  (2001),  Leventhal  and 
colleagues  state  that  six  criteria  should  be met  in  order  for  a  procedure  to  be 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perceived as fair. One of these criteria states that procedures should be applied 
consistently across people and across time. As our experiment only  lasted for a 
few hours it might be that the time period was too short for procedural justice to 
kick  in.  The  same  explanation  might  also  transfer  to  distributive  justice  in 
accordance with  the  vast  amount  of  research  that  has  found  high  correlations 
between procedural and distributive justice (Colquitt, Conlon, Wessen, Porter & 
Ng 2001). Another possible explanation  for our  insignificant  findings might also 
here be related to the lack of consequences tied to the forced ranking. According 
to  Colquitt,  Conlon, Wessen,  Porter  and Ng  (2001),  Adams  suggested  that  one 
way to determine whether an outcome is fair is to calculate one’s own ‘input’ to 
one’s  ‘output’  and  then  compare  that  ratio with  the perceived  ratio of  others. 
The ‘output’ in our experiment is to get a rank that is labeled as high‐, middle‐ or 
low. Receiving one of these rankings does however not imply any consequences. 
It  might  be  that  this  lead  to  a  too  weak  output  and  that  the  participants 
therefore did not go through with the calculation, which might have lead to non‐
significant findings.   
 
Regarding the relationship between the justice variables and performance, it was 
hypothesized that higher perceptions of both distributive and procedural justice 
would have  a  beneficial  effect  on performance.  Both  justice  variables  failed  to 
reach  statistical  significance.  In  addition,  the  relationship  between  procedural 
justice and performance was opposite of the hypothesized direction, indicating a 
negative relationship between procedural justice and performance. In explaining 
these  findings,  the  results  of  a  meta‐analysis  by  Cohen‐Charash  and  Spector 
(2001)  may  come  in  handy,  as  they  found  a  striking  difference  between 
laboratory  and  field  studies  outcomes  when  dealing  with  work  performance 
related  to  justice.  The  authors  found  that  whereas  the  results  of  field  studies 
showed  a  strong  relationship  between  procedural  justice  and  performance, 
results of  laboratory  studies  showed a weak  relationship between  the  two and 
no  relationship  between  distributive  justice  and  performance.  Cohen‐Charash 
and Spector suggest an explanation for this finding that might relate to our study 
as  well,  providing  a  possible  explanation  for  our  non‐significant  finding.  They 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suggest  that  in  a  laboratory  setting,  the  relationship  between  justice  and 
performance  is  much  weaker  than  in  field  studies  because  performance  is 
influenced by situational demands that are salient  in the  laboratory, more than 
in the field.  In our experiment, the participants were  instructed to make use of 
several resources when solving missions, and that error in solving missions would 
be  marked  by  a  black  sign  and  correct  ones  with  green.  These  instructions 
indicated what  to  do  in  order  to  solve  the  tasks  successfully,  and  the  black  or 
green sign denoted actual success in accomplishing the missions. In this respect 
it might be that the performance requirements in our laboratory setting is more 
salient than in a field setting, which might lead to more feelings of injustice in a 
field setting because it might be more confusion around what it takes to perform 
well there.  
 
Finally, the significant interaction found between forced ranking and procedural 
justice on performance did not shed any further light on why there was found a 
negative relationship between procedural justice and performance. It was found 
that  those  with  higher  perceptions  of  procedural  justice  perform  worse  after 
receiving  forced  ranking  feedback  than  those with  low  procedural  justice,  and 
that  this  effect  is  strongest when highly  ranked.  It  is  challenging  to provide  an 
explanation for this finding, as it is difficult to find convincing arguments for why 
participants who perceive that they have been treated fairly and have received a 
high  rank  should  perform  worse  in  the  second  scenario  than  the  rest  of  the 
participants.  Nevertheless,  one  possible  explanation  might  be  that  those  who 
experienced  procedural  injustice  performed  better  because  they  was  more 
aroused by the feelings of injustice, and consequently engaged more in the tasks 
in the second scenario. This is of course pure speculation, however it could be an 
interesting issue to explore for future research.    
 
6.4. Control Variables  
Strategic computer game experience, military experience, demographic variables 
and  task  difficulty  were  included  as  control  variables.  Of  these,  only  task 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difficulty was  found to be significant. The easier  tasks were easier  to solve and 
the more difficult tasks were more difficult to solve. This finding was expected. 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7. Limitations 
As with all  research,  this  study has  some  limitations.  First,  the manipulation of 
forced  ranking might  have  been  too weak.  Organizations  vary  in  terms  of  the 
purpose for conducting forced ranking, however the ranking  is normally tied to 
some kind of consequence. At one extreme, organizations use forced ranking to 
terminate the lowest performing employees’. At the other end of the scale, some 
organizations  collect  the  ratings  for  record  keeping  purposes  only.  The  more 
common use is for organizations to use forced ranking to determine promotions 
or demotions, different assignments and compensation (Schleicher, Bull & Green 
2009).  In  our  experiment  we  did  not  have  the  opportunity  to  tie  any 
consequences  to  the  different  rankings,  which  may  have  caused  a  too  weak 
manipulation.  Furthermore,  forced  ranking  typically  also  follow  a  20‐70‐10 
distribution (Olson & Davis 2003; Hazels & Sasse 2008), whereas we chose a 25‐
50‐25  distribution  for  practical  reasons.  This  might  also  have  affected  the 
strength of the manipulation. As such, it might be that some of the hypothesized 
effect of  forced  ranking disappears when  there  is no  consequences  tied  to  the 
given rank and when utilizing a less strict distribution.    
 
A  second  limitation of  this  study  is  related  to  the strength of  the manipulation 
check.  After  the  participants  received  their  rank  we  asked  them  if  they  were 
aware  of  the  rank  they  had  received.  However,  this manipulation  check  could 
have been stronger in that we for example had asked them to write down their 
rank. This would have given us a greater certainty that they were aware of the 
rank  they  received.  As  such,  we  recommend  future  research  to  consider  a 
stronger manipulation check for forced ranking.  
 
A third limitation is subscribed to the external validity of this study. As previously 
discussed, the manipulation of the forced ranking might have been too weak in 
that the setting of the experiment differs from a more natural setting. This may 
restrict the generalizability of the findings from the present study. However, this 
limitation  is  to  some extent  leveled out by  the  internal validity of  this  study. A 
great  strength  of  this  study  is  that  we  know  when  the  feedback  was  given, 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namely  after  the  participants  had  conducted  scenario  one  and  that  this 
potentially affected the performance in scenario two. Thus, speaking in causality 
terms, we have at least established the independent variable taking place before 
the dependent variable, which makes our  inferences about the effect of  forced 
ranking feedback more credible.  
 
Finally,  we might  not  have  been  capable  of  removing  regression  to  the mean 
completely from our analysis. Given that the lowly ranked performed better and 
that the highly ranked performed worse after feedback, it is reasonably to argue 
that this also could be due to regression to the mean. As explained in the method 
section, attempts were made  to adjust  for  regression  to  the mean, however, a 
complete  removal  of  RTM  is  probably  not  achieved.  As  such,  we  cannot  be 
absolutely sure that the observed tendency for highly ranked to perform worse 
in the second scenario, and for the lower ranked to perform better is in fact only 
due to the forced ranking performance feedback. Indeed, RTM would perhaps be 
a better explanation of the tendency for the highly ranked individuals to perform 
worse  after  feedback,  as  there  is  no  strong  theoretical  basis  for  claiming  that 
positive  feedback  should  lead  to  the  observed  deterioration  in  subsequent 
performance. 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8. Implications 
8.1. Implications for practice 
The  implications  for  practice  are  especially  associated  with  the  importance  of 
forced ranking in improving performance. Our results indicate that higher ranked 
individuals perform worse after receiving such feedback. This implies that it may 
not  be  so  unproblematic  to  be  ranked  highly  as  suggested  on  theoretical 
grounds. According to Kluger and DeNisi (1998), this type of feedback should be 
largely  ineffective, however  in our  case  this  type of  feedback  seems  to  lead  to 
deterioration  in  performance.  Coupled  with  the  tendency  (although  non‐
significant)  that  highly  ranked  individuals  perceive  less  distributive  justice  than 
individuals with lower rank,  it might indicate that highly ranked individuals may 
not feel comfortable being ranked high. This may to some degree be supported 
by a study by Blume, Baldwin and Rubin (2009), in which four elements of forced 
ranking  system was  investigated, and a key  finding was  that  respondents were 
most attracted to systems with less stringent treatment of low performers. This 
might  suggest  that  people  do  have  a  concern  for  the  low  performers,  even 
though they are ranked high. This is of course speculation, however, it might be 
worth being aware of and take into consideration if implementing or conducting 
a forced ranking system.  
 
Another  practical  implication  is  related  to  our  findings  on  intrinsic motivation. 
Our results found a positive marginally significant relationship between intrinsic 
motivation  and  performance,  however,  not  a  significant  relationship  between 
forced  ranking  and  intrinsic  motivation.  Although  the  relationship  between 
intrinsic  motivation  and  performance  is  only  marginally  significant,  it  still  has 
some  practical  value.  This  finding  implies  that  investment  in  peoples’  intrinsic 
motivation  might  be  beneficial  for  performance.  Thus,  this  finding  might  be 
relevant  for  leaders and people who are working within human  resources who 
want to stimulate a high performing work environment. For a social environment 
to maximize intrinsic motivation it should provide people with the opportunity to 
satisfy  their  basic  psychological  needs  for  competence,  relatedness  and 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autonomy (Deci, Vallerand, Pelletier & Ryan 1991). It is therefore important that 
performance appraisals  emphasize  feedback  that  satisfies  the  individuals’ need 
for competence and autonomy (Gagné & Deci 2005).  
 
8.2. Implications for future research 
Our findings imply that forced ranking is negatively related to performance. This 
suggests  that  there  might  be  several  downsides  of  being  ranked  high  and 
perhaps not so bad to be ranked low, which to some degree can be explained by 
more  recent  feedback  theory  (e.g.  Kluger & DeNisi  1996)  and  earlier  feedback 
theory. However,  these  findings unfortunately do not add much clarification  to 
our  understanding  of  forced  ranking,  and  still  there  are  many  unanswered 
questions for future research to address. In particular, it would be interesting to 
see a laboratory experiment utilizing a strict distribution (e.g. 20‐70‐10), and that 
tied  real  consequences  to  the  ratings.  For example,  if  one or  several  grades of 
the students participating in this study were directly linked to what ranking they 
received, we might have observed much stronger effects of forced ranking.  
 
Furthermore,  the  findings  from  this  study  did  not  support  the  inclusion  of 
mediators. However, it would probably be shortsighted to conclude that there is 
no  need  for  future  research  to  include  mediators  in  order  to  understand  the 
effects of forced ranking on performance. The non‐significance of the mediators 
may be due to the manipulation being too weak, and an area of future research 
would  therefore  be  to  investigate  both  intrinsic  motivation  and  justice 
perceptions in conditions in which the outcome of forced ranking is tied to real 
consequences for the employees. 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9. Conclusion  
As a confrontation to the lenient performance appraisal systems, the practice of 
forced  ranking  emerged.  The  increasing  popularity  of  forced  ranking  calls  for 
knowledge on its effects. Drawing on previous and more recent feedback theory, 
this  study  has  examined  the  influence  of  forced  ranking  on  performance  and 
aimed  to  enhance  our  understanding  of  this  relationship  by  introducing  three 
mediating variables. We found a significant relationship between forced ranking 
and  performance,  however,  the  relationship  was  opposite  of  our  prediction.  
Although this finding was in the opposite direction as hypothesized,  is still adds 
to  feedback  theory and research by  indicating  that performance  feedback such 
as  forced  ranking  seems  to  have  an  effect  on  performance,  which  is  a  well‐
established finding in feedback research.  
 
The introduction of the mediating variables intrinsic motivation, procedural‐ and 
distributive  justice  revealed  no  further  clarification  as  almost  all  of  these 
relationships  were  found  to  be  non‐significant.  An  exception  is  the marginally 
significant  finding  of  intrinsic  motivation  on  performance,  which  gives  some 
preliminary  support  to  a  substantial  body  of  research  suggesting  a  facilitating 
effect of intrinsic motivation on performance. Post hoc interaction analyses also 
discovered  a  significant  interaction  effect  of  procedural  justice  on  the 
relationship  between  forced  ranking  and  performance.  This  finding,  together 
with  the  rest  of  the  non‐significant  findings,  leaves  us  more  questions  than 
answers.  Chiefly, we wonder why forced ranking failed to have any effect on our 
mediators, in addition to why lower ranked individuals performed better relative 
to higher ranked individuals in scenario two.  
 
In sum, some of the propositions of feedback theory are supported by this study, 
and the  facilitating  tendency of  intrinsic motivation on performance  is  to some 
degree  further  established. Nevertheless,  in  order  to  sort  out  of  the  effects  of 
forced ranking on performance and other work‐related variables, more research 
is clearly needed. 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Appendices 
APPENDIX A – Measures 
 
Intrinsic Motivation  
5 point Likert ‐  1= strongly disagree, 5 = strongly agree (Kuvaas & Dysvik 2009). 
This section contain 6 items describing the inner drive to accomplish your tasks:  
1. The  tasks  that  I  did  in  the  simulation  were  themselves  representing  a 
driving power  
2. The tasks that I did in the simulation was enjoyable 
3. I felt that the simulation was meaningful 
4. The simulation was very exciting 
5. The simulation was so interesting that it was a motivation in itself 
6. I was  so  inspired by  the  simulation  that  I  almost  forgot  everything  else 
around me 
 
 
Distributive Justice  
5 point  Likert  ‐ 1=  strongly disagree, 5 =  strongly agree  (adapted  from Colquitt 
2001).  
The following items refer to your feedback score. To what extent:  
1. Does  your  feedback  score  reflect  the  effort  you  have  put  into  the 
simulation activity? 
2. Is your feedback score appropriate for the activity you have completed? 
3. Does your feedback score reflect what you have contributed with  in the 
simulation activity?  
4.  Is your feedback score justified, given your performance? 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Procedural Justice  
5 point  Likert  ‐ 1=  strongly disagree, 5 =  strongly agree  (adapted  from Colquitt 
2001). 
 
The following items refer to the procedures to arrive at your feedback score. To 
what extent: 
1. Do you feel  that you have been able to express your views and feelings 
during the procedures used to arrive at your feedback score?  
2. Do you feel that you have had any influence over the feedback outcome 
arrived at by those procedures?  
3. Do you think those procedures have been applied consistently?  
4.  Do you think those procedures have been free of bias?  
5. Do  you  think  those  procedures  have  been  based  on  accurate 
information?  
6. Do  you  feel  that  you  have  been  able  to  appeal  the  feedback  outcome 
arrived at by those procedures?  
7. Do you think those procedures have upheld ethical and moral standards? 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APPENDIX B – Control Variables 
 
Military experience. Four items measured military experience. Participants were 
asked  to  indicate  their highest  level of military education, and  to answer  three 
items assessing their experience, training and participation in crisis management. 
The  Kaiser‐Meyer‐  Olkin  value  for  the  factor  analysis  of  these  four  items  was 
.513, which  is below the recommended value of  .6 (Pallant 2010). Nonetheless, 
Bartlett’s  Test  reached  statistical  significance  (p  =  .000).  Due  to  the  statistical 
significance  of  the  Bartlett’s  test  and  that  the  KMO  value  was  not  far  off  the 
recommended value, a factor analysis was performed. The principal component 
analysis  with  oblique  rotation  (Direct  Oblimin)  revealed  the  presence  of  two 
factors  above  Kaiser’s  criterion  of  1,  explaining  75  %  of  the  variance  in 
combination.  An  examination  of  the  scree  plot  also  supported  retaining  two 
factors. The pattern matrix and communalities is presented in Table 9.  
 
An inspection of the pattern matrix reveals that the two‐factor solution does not 
conform  to  a  simple  structure with  all  factor  loadings  loading  strongly  on only 
one component (Pallant 2010). In particular, the item assessing training in crisis 
management  poses  a  problem  because  it  cross  –  loads  and  in  addition  loads 
below  the  recommended  value  of  .6  for  our  sample  size  (Hair,  Black,  Babin & 
Anderson  2010).  As  such,  it  is  a  candidate  for  deletion.  However,  the  item  is 
retained because; 1) the communality of the item is .545, suggesting that at least 
half of the variance of the item is represented by the factor solution, 2) this item 
is not easily dropped because training in crisis management is deemed to be an 
important part of military experience, 3) the factor loading of .527 is not far from 
the recommended value of .6. 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Table 9 
Pattern matrix and Communalities for Principal Component Analysis with Oblimin 
Rotation of Two Factor Solution of Military Experiencea 
   Pattern coefficients  Communalities 
Item  1  2   
Military education  ‐.057  .931  .854 
Crisis training  .527  .445  .545 
Crisis experience  .904  ‐.338  .841 
Crisis participation  .823  .192  .761 
Extraction Method: Principal Component Analysis.  
a. Rotation converged in 10 iterations. 
 
There  was  a  weak  correlation  between  the  two  factors  (r  =  .148).  The  results 
suggest the presence of to factors. The first factor reflects crisis experience and 
the second military education. Cronbach’s alpha for the crisis experience factor 
was  just  below  the  recommended  value  of  .7  (Hair,  Black,  Babin  &  Anderson 
2010), with a value of  .667. As the military education factor  is made up of only 
one item, internal consistency reliability cannot be estimated. 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APPENDIX C – Questionnaire, Control variables  
 
Q1 
Gender 
 Male  
 Female  
 
Q2 
Age …… 
 
Q3 
Nationality 
 Norwegian 
 Other  
 
Q4 
First language 
 Norwegian  
 English  
 Other  
 
Q5 
What is your present occupation? 
 1st year Bachelor student at BI Norwegian School of Management  
 2nd year Bachelor student at BI Norwegian School of Management  
 3rd year Bachelor student at BI Norwegian School of Management  
 1st year Master student at BI Norwegian School of Management  
 2nd year Master student at BI Norwegian School of Management  
 Executive student at BI Norwegian School of Management  
 Doctoral student at BI Norwegian School of Management  
 Other, please specify ____________ 
 
Q6 
What is your level of military education (highest level completed)? 
 None  
 Initial training (Førstegangstjeneste)  
 Officer training (Befalsskole‐/kurs)  
 Military academy (Krigsskole)  
 Higher (Stabsskole eller høyere)  
 
Q7 
Do you have any experience with strategic games (computer games, board 
games, card games etc)? 
 None  
 Some  
 Extensive 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Q8 
To what extent have you been trained in crisis management (civilian or military)? 
 None  
 Some  
 Extensive  
 
Q9 
To what extent do you have real experience from crisis management (civilian or 
military)? 
 None  
 Some  
 Extensive  
 
Q10 
Have you participated in crisis management exercises (civilian or military)? 
 None  
 One or two exercises  
 Three or more exercises 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APPENDIX D – The tasks 
 
Scenario 1 
TaskID  Level  Info 
1 
 
Init 
 
Emergency Central reports a car crash on highway E134 close to 
Odda in Hordaland. Police unit and ambulance have been 
dispatched to the site of the accident. 
1 
 
 
Early 
 
 
The police unit at the accident site close to Odda reports that at 
least two people are severely injured and need immediate 
transportation to hospital. A rescue helicopter is requested for 
immediate assistance. 
1 
 
Mature 
 
The police unit at the accident site near Odda reports that the 
conditions of the two injured people is critical, and repeat the 
request for rescue helicopter. 
1  Closed  The rescue operation failed as it was not executed on time. 
2 
 
Init 
 
Emergency Central reports a car crash on highway 7 close to Gol 
in Buskerud. Police unit and ambulance have been dispatched to 
the site of the accident. 
2 
 
 
Early 
 
 
The police unit at the accident site close to Gol reports that at 
least two people are severely injured and need immediate 
transportation to hospital. A rescue helicopter is requested for 
immediate assistance. 
2 
 
Mature 
 
The police unit at the accident site near Gol reports that the 
conditions of the two injured people is critical, and repeat the 
request for rescue helicopter. 
2  Closed  The rescue operation failed as it was not executed on time. 
 
3 
 
 
 
Init 
 
 
Emergency central reports a crash on highway E39 close to Stryn 
in Sogn og Fjordane. One passenger bus and at least two private 
cars are involved in the crash. Police units and ambulances have 
been dispatched to the site of the accident. The crash has caused 
long queues of cars in both directions on the highway. 
3 
 
 
Early 
 
 
The police units at the accident site near Stryn report that more 
than 20 people may be injured and some of them severely. All 
available helicopters are requested for immediate medical 
assistance and transportation to hospital. Traffic has been 
redirected and space has been cleared for helicopter landing. 
3 
 
 
Mature 
 
 
The police units at the accident site near Stryn report that the 
conditions of many injured people are critical, and repeat the 
request for all available helicopters for rescue and transportation 
to hospital. 
3  Closed  The rescue operation failed due to low capacity. 
4 
 
Init 
 
Emergency central has received SOS signals from a sailing boat 
that has capsized 5 NM south of Risor in Aust‐Agder. A boat from 
the local police has been dispatched to investigate. 
4  Early 
The police boat has arrived at the location of the capsized sailing 
boat outside Risor, and report that there are more than 10 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people floating in the sea. Some of them do not have swimwear, 
and appear to be exhausted. There is no sign of the sailing boat. 
Rescue helicopter is requested for immediate assistance. 
4 
 
Mature 
 
The police boat outside Risor reports that the situation is critical 
for the people that are floating in the sea, and repeats the 
request for immediate assistance from rescue helicopter. 
4  Closed  The rescue operation failed due to low capacity. 
5 
 
 
Init 
 
 
Emergency central reports that the flood that has been building 
up gradually in the Glomma river close to Kongsvinger (Hedmark) 
has caused several houses to be trapped in flood water between 
river banks. 
5 
 
Early 
 
The flood at Kongsvinger is increasing, and more than 10 houses 
are flooded. There is an urgent need to provide transportation of 
people that have been trapped inside their houses. 
5 
 
 
Mature 
 
 
People are standing on rooftops and getting more and more 
desperate to be transported out of the flood area. The 
emergency central calls for all available transportation resources 
to relieve the people in distress. 
5  Closed  The rescue operation failed due to low capacity. 
6 
 
 
Init 
 
 
The Military Command Center reports that a foreign fishing 
vessel suspected of illegal fishing has been located to the west of 
Floro (Sogn og Fjordane). The vessel needs to be identified and 
kept under surveillance from the air as long as it is within 
proximity of Norwegian waters. 
6 
 
 
Early 
 
 
The fishing vessel has been identified as MS Ramona of Portugal. 
It has previously been escorted out of Norwegian waters due to 
illegal fishing. In addition to surveillance, the Coast Guard 
requests helicopter support for transporting inspectors on board 
the vessel. 
6 
 
 
Mature 
 
 
The Coast Guard have now made visual and radio contact with 
MS Ramona, and the suspicion of illegal fishing has been 
strengthened. The Cost Guard repeats its request for surveillance 
and helicopter support, and stress the urgency. 
6  Closed  You did not succeed in the security mission 
7 
 
 
 
Init 
 
 
 
A Norwegian fishing vessel has reported to the Military 
Command Center that a submarine of unknown nationality has 
been detected as it surfaced and later submerged to the west of 
Smola (More og Romsdal). The submarine needs to be identified 
and kept under surveillance as long as it is within proximity of 
Norwegian waters. 
7 
 
 
Early 
 
 
Based on visual indicators it is highly probable that the 
submarine is Russian and belonging to the Kursk class. The 
Military Command Center has just received images of a Tupolev 
long‐range bomber aircraft which is circling within visual 
distance of the submarine. 
7  Mature 
The Military Command Center increases its alert level as it 
appears that the Russian aircraft is changing course and heading 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directly for Norwegian mainland. Your orders are to maintain 
surveillance while immediately effectuating air intercept of the 
Russian aircraft. 
7  Closed  You did not succeed in the security mission. 
8  Init 
The Military Command Center has received several SOS signals 
from the Russian submarine located outside Smola. 
8 
 
Early 
 
The SOS signals from the Kursk class submarine are becoming 
more frequent. Visual contact has been made, and it seems that 
the submarine crew have launched several lifeboats. 
8 
 
 
Mature 
 
 
There are more than three lifeboats in the sea close to where the 
Russian submarine was last detected. In addition, more than 30 
people are reported floating in the sea. Storm in the area will 
make a rescue operation difficult. 
8  Closed  You did not succeed in the security mission. 
9 
 
 
Init 
 
 
The Military Command Center has received intelligence that a 
terrorist attack is being planned towards a vital military 
installation close to Rena military camp, north of Elverum 
(Hedmark). The attack is being executed within the next 45 
minutes. 
9 
 
Early 
 
Norwegian special forces have located a vehicle close to 
Elverum, with confirmed terrorists on board. The vehicle is 
heading towards the Rena military camp. 
9  Mature 
The terrorist vehicle approaches the Rena military camp loaded 
with explosives. An attack seems imminent. 
9  Closed  You did not succeed in the security mission. 
10 
 
 
Init 
 
 
The Military Command Center has received intelligence that a 
terrorist attack is being planned towards the nuclear reactor in 
Halden (Ostfold). The attack is being executed within the next 45 
minutes. 
10 
 
Early 
 
Norwegian special forces have located a vehicle close to Halden, 
with confirmed terrorists on board. The vehicle is heading 
towards the Halden nuclear reactor. 
10  Mature 
The terrorist vehicle approaches the Halden nuclear reactor 
loaded with explosives. An attack seems imminent. 
10  Closed  You did not succeed in the security mission. 
11 
 
 
Init 
 
 
An oil worker on board the platform Safe Security, located to the 
south of Shetland, has been brought to Stavanger for police 
questioning after she allegedly made statements indicating that 
there might be a bomb hidden on board the platform. Her 
motives for making such a statement are not known. 
11 
 
Early 
 
Norwegian police, supported by military special forces, have 
started searching the platform for explosive devices. The police 
requests helicopters to stand by for possible evacuation. 
11 
 
Mature 
 
The search for explosive devices on board the platform Safe 
Security continues. Nothing is found so far. There does not seem 
to be need for evacuation. 
11  Closed  The entire platform was searched, and nothing suspicious found 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‐ false alarm! 
12 
 
 
 
Init 
 
 
 
The Hordaland Police Department has received SOS messages 
from the cruise ship MS Bergen that there have been explosions 
on board, possibly triggered by sabotage from terrorists. The 
ship has lost its steering and is taking in water. The ship is 
drifting towards Norwegian mainland and the Bergen area The 
crew have started evacuation of the 500 passengers on board. 
12 
 
 
Early 
 
 
The evacuation of the ship MS Bergen continues. It is clear that 
there are too few life boats to accommodate all the passengers 
and crew. In addition, fire breaks out both on board and in the 
oil spillage close to shore. 
12 
 
 
Mature 
 
 
The shipwreck situation outside Bergen becomes increasingly 
critical as there are reports of people drowning due to lack of 
lifeboat capacity. Nearby ships are reluctant to enter the area 
due to burning oil spillage. 
12  Closed  The rescue and fire fighting did not succeed due to low capacity. 
 
 
Scenario 2 
TaskID  Level  Info 
1 
 
Init 
 
Emergency Central reports a crash between a motorbike and a 
trailer on E16 close to Voss in Hordaland. Police unit and 
ambulance have been dispatched to the site of the accident. 
1 
 
Early 
 
The police unit at the accident site close to Voss reports that the 
biker is unconsicous and need to get to the hospital as soon as 
possible.  
1 
 
Mature 
 
The police unit at the accident site near Voss reports that the 
conditions of the biker is critical, and repeats the request for a 
rescue helicopter. 
1  Closed  The rescue operation failed as it was not executed on time. 
2 
 
 
Init 
 
 
Emergency Central reports that a car has been observed ten 
meters of the road near E6 close to Dovre (Oppland). At least one 
injured person is observed insede the car wreck. Police unit and 
ambulance have been dispatched to the site of the accident. 
2 
 
Early 
 
The police unit at the accident site close to Dovre reports that at 
least two people are severely injured and need immediate 
transportation and rescue assistance.  
2 
 
Mature 
 
The police unit at the accident site near Dovre reports that the 
conditions of the two injured people are critical, and repeats the 
request for rescue assistance. 
2  Closed  The rescue operation failed as it was not executed on time. 
3 
 
Init 
 
Emergency central reports a crash on highway 13 close to Odda 
in Hordaland. One truck and 4 private cars are involved in the 
crash. Police units and ambulances are on their way. 
3  Early 
The police units at the accident site near Odda report that at 
least 18 people are involved in the crash, and some people's 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conditions are critical. All available helicopters are requested for 
immediate medical assistance and to bring injured people to 
hospital. Traffic has been redirected and space has been cleared 
for helicopter landing. 
3 
 
 
Mature 
 
 
The police units at the accident site near Odda stress that the 
conditions of several injured people are critical, and repeat the 
request for all available helicopters for rescue and transportation 
to hospital. 
3  Closed  The rescue operation failed due to low capacity. 
4 
 
Init 
 
Emergency central has received SOS signals from a rowboat that 
has overturned 5 NM west of Sandnes in Rogaland. A boat from 
the local police is on its way to investigate the situation. 
4 
 
Early 
 
The police boat has arrived at the location of the overturned 
rowboat outside Sandnes, and report that there are 6 people 
floating in the sea and some of them are unconscious. 
4  Mature  Rescue helicopter is requested for immedate assistance.  
4  Closed  The rescue operation failed due to low capacity. 
5 
 
Init 
 
Emergency central reports that Orkla river close to Orkdal (Sor 
Trondelag) is flooding over. More than 15 houses might be 
trapped in the water between river banks. 
5 
 
 
Early 
 
 
The flood at Orkdal is increasing.  Some houses are in danger of 
being severely damaged. Many people are not able to get out of 
their houses, and some are standing on rooftops screaming for 
help. There is an urgent need to transport people out of the area.  
5 
 
 
Mature 
 
 
Emergency central has received information about two hikers 
and one fishing man in the area, who are not localized. There is a 
concern that they might be caught by the water. The emergency 
central calls for all  available transportation and rescue resources 
to help people in need.  
5  Closed  The rescue operation failed due to low capacity. 
6 
 
 
 
Init 
 
 
 
The Military Command Center reports that a vessel with an 
unknown mission has been located to the west of Stavanger 
(Rogaland). Other fishing vessels in the area are concerned about 
its intentions. The vessel needs to be identified and kept under 
surveillance as long as there is insecurity regarding its mission in 
Norwegian waters. 
6 
 
 
Early 
 
 
The observed vessel is not yet identified, and there is suspicion 
that it is cooperating with a second vessel that is observed to 
hold the same course. The request for surveillance is expanded, 
as both vessels need to be identified.   
6 
 
 
 
Mature 
 
 
 
The Coast Guard have now made visual and radio contact with 
one of the boats,  which is identified as MS Ramon. It has 
previously been escorted out of Norwegian waters due to illegal 
fishing. In addition to surveillance, the Coast Guard now requests 
helicopter support for transporting inspectors on board this 
vessel. The other vessel is still not identified, and the request for 
surveillance stands. 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6  Closed  You did not succeed in the security mission 
7 
 
 
 
Init 
 
 
 
The Military Command Center receives information from several 
fishing vessels indicating that there are 2 submarines of unknown 
nationality in the area. These have been detected as they 
surfaced and later submerged in the area west of Heroy 
(Nordland). The 2 submarines need to be identified and kept 
under surveillance as long as they are within proximity of 
Norwegian waters. 
7 
 
 
Early 
 
 
Based on visual indicators it is highly probable that the 2 
submarines are Russian and belonging to the Kursk class. The 
Military Command Center has just received images of a Tupolev 
long‐range bomber aircraft which is circling within visual distance 
of the submarines. 
7 
 
 
Mature 
 
 
The Military Command Center increases its alert level as it 
appears that the Russian aircraft is changing course and heading 
directly for Norwegian mainland. Your orders are to maintain 
surveillance of the submarines while immediately effectuating air 
intercept of the Russian aircraft. 
7  Closed  You did not succeed in the security mission. 
8  Init 
The Military Command Center has received frequent SOS signals 
from the Russian submarine located west of Bomlo (Hordaland). 
8  Early 
Visual contact has been made, confirming that the submarine 
crew has launced several lifeboats. 
8 
 
 
Mature 
 
 
There are more than four lifeboats in the sea beside the Russian 
submarine. In addition, more than 50 people are reported 
floating in the sea. They all seem to be exhausted and a few are 
in shock having problem swimming. The storm has decreased in 
intensity, so a rescue operation should not be too difficult. 
8  Closed  You did not succeed in the security mission. 
9 
 
Init 
 
The Military Command Center has received intelligence that a 
bomb has exploded resulting in a fire at a vital military 
installation at Oerland air force base, north of Trondheim (Sor 
Trondelag).  
9  Early 
Norwegian special forces have not been able to locate the 
terrorists.   
9 
 
Mature 
 
More than 10 people may be injured. There is an urgent request 
for all available aircraft that can assist in the fire and bring 
injured people to hospital.  
9  Closed  You did not succeed in the security mission. 
10 
 
Init 
 
The Military Command Center has received a message that a 
sabotage operation will take place at the nuclear reactor at 
Kjeller (Ostfold), close to Oslo. The attack is being executed 
within the next 50 minutes. 
10 
 
Early 
 
Norwegian special forces have observed two vans close to Oslo, 
both with confirmed terrorists on board. The two vans are 
approaching the nuclear reactor from different directions. There 
is a request for immediate interception of the two vans. 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10  Mature 
Five police cars are tracing the vans. They repeat the request for 
interception since an attack seems imminent.  
10  Closed  You did not succeed in the security mission. 
11 
 
 
Init 
 
 
An oil worker at the platform Gullfaks, located west of Bergen 
(Hordaland), has been brought to Bergen for police questioning 
after indicating that there might be explosive devices hidden on 
board the platform.  
11 
 
Early 
 
Norwegian police, supported by military special forces, are 
searching the platform for explosive devices. The police requests 
helicopters to stand by in case of evacuation. 
11 
 
Mature 
 
There has now been found explosive devices on board the 
platform. All available resources are needed for evacuation.  
11 
 
Closed 
 
The entire platform was searched, and nothing suspicious found ‐ 
false alarm! 
12 
 
 
 
Init 
 
 
 
The More and Romsdal Police Department has received SOS 
messages from Hurtigruta outside Kristiansund that there is a fire 
on board. No one knows what caused the fire. People are 
panicking and at least 10 persons have jumped over board. The 
ship is drifting towards Kristiansund. The crew needs to evacuate 
all of the 450 passangers on board.  
12 
 
 
Early 
 
 
It is clear that there are 20 lifeboats available for the passengers 
and the crew, which is not enough to rescue all the people on 
board. Due to high waves it is difficult for other boats to come to 
assistance.  
12 
 
 
Mature 
 
 
The Hurtigruta situation outside Kristiansund becomes more 
severe as people in the lifeboats and in the water are struggling 
in the waves. Nearby ships are still reluctant to enter the area 
due to high waves. 
12  Closed  The rescue and fire fighting did not succeed due to low capacity. 
 
 
 
 
 
 
 
            Marthe Aune
                           Julie Røed
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Abstract 
For  our master  thesis  we want  to  investigate  forced  ranking. We  have  looked 
into  theory  and  previous  research  on  forced  ranking,  feedback,  intrinsic 
motivation and fairness and on this note formulated hypotheses.  In the method 
section we  present  the  procedure  of  the  experiment,  and  suggest  appropriate 
measures.  
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1. Introduction 
Most, if not all, organizations depend on performance in order to survive (Grant 
2009). Knowledge on what influence performance is thus immensely important. 
An  important  factor  that  has  been  identified  is  feedback.  Feedback  is  an 
inevitable part of all organizations as it is a form of communication that conveys 
some  degree  of  information  about  past  behavior,  performance  or  achieved 
understanding  (Ilgen,  Fisher  and  Taylor  1979).  Hattie  and  Timperley  (2007) 
recognize  feedback  as  one  of  the  most  powerful  influences  on  achievement 
comparing  it  with  factors  such  as  prior  cognitive  ability,  and  socioeconomic 
influences. Naturally there have also been devoted a lot of research to this field. 
However,  there  is  one  area  within  this  field  that  has  stayed  away  from  the 
academic  limelight,  namely  feedback  in  the  form  of  forced  ranking  (Scullen, 
Bergey and Aiman‐Smith 2005; Blume, Baldwin and Rubin 2009; Schleicher, Bull 
and Green 2009).  
 
Forced  ranking  represents  a  type  of  performance  appraisal  and  refer  to  the 
procedure of distinguishing  individuals  into preexisting  performance  categories 
(Olson & Davis 2003). As such, forced ranking by definition categorizes people on 
a relative scale. Forced ranking has stirred quite a debate, with strong opinions 
about the possible detrimental and beneficial effects of  forced ranking on both 
sides.  Despite  anecdotal  evidence,  there  is  a  lack  of  empirical  research 
investigating the effects of  forced ranking on performance. The purpose of this 
paper is thus to shed some light on this relationship, and by doing so also add to 
the general feedback literature. Moreover, in order to be able to better explain 
the  relationship between  forced  ranking and performance, we  identify  intrinsic 
motivation and fairness as two potentially mediating variables. On this basis we 
propose the following research question:  
 
How  does  forced  ranking  affect  intrinsic  motivation,  fairness  and  individual 
performance? 
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1.1. Research Model 
 
 
 
1.2. Outline 
The  paper  adheres  to  the  following  outline.  First,  we  will  present  anecdotal 
knowledge and relevant research on forced ranking. Then we will provide theory 
and research on  feedback,  intrinsic motivation and  fairness, and finally present 
our methodology and measures of interest.  
 
2. Theory and Hypotheses 
In  this  section  we  review  research  and  theories  on  forced  ranking,  feedback, 
intrinsic motivation and fairness. On this basis we suggest hypotheses.  
 
2.1 Forced Ranking 
Performance  evaluation  systems  are  one  of  the  most  frequently  used  human 
resource management systems  in organizations today (Blume, Baldwin & Rubin 
2009).  However,  despite  their  pervasive  use,  previous  research  has  identified 
several  problems  in  relation  to  the  application  of  performance  evaluations, 
notably  rating  errors  stemming  from  rater  bias.  The bias  devoted  considerably 
attention is the tendency on part of the raters to give lenient or inflated ratings. 
Consequently, this bias results in a lack of differentiation between high and low 
performers (Blume, Baldwin & Rubin 2009). Typically, ratings become constricted 
so  that more  than 90% of  the evaluations are distributed between  the highest 
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and next to highest‐ratings (Guralnik, Rozmarin & So 2004). Given such inflation, 
it  is argued that performance evaluation systems  loose their credibility, as they 
do  not  differentiate  between  the  employees  (ibid).  Recently,  it  has  therefore 
been a revival of forced ranking systems, which were developed to deal with the 
leniency bias and lack of differentiation. Despite limited evidence linking forced 
ranking  to  actual  improved  organizational  performance,  the  use  of  forced 
ranking  in organizations proliferated greatly  (Blume, Baldwin & Rubin 2009).  In 
fact,  recent  estimates  are  that  approximately  one‐fifth  of  Fortune  1000 
companies use some form of forced ranking systems (Sears & McDermott 2003).  
 
Forced  ranking  is  a  type  of  performance  appraisal  where  evaluations  are 
required  to  fit  along  the  lines  of  a  particular  distribution  (Schleicher,  Bull  and 
Green  2009).  This  performance  evaluation  approach  is  based  on  the  repeated 
finding  in  social  sciences  that  when measured  in  large  enough  samples,  most 
human  phenomena  tend  to  follow  a  normally  distributed  curve  (Guralnik, 
Rozmarin & So 2004).  The “archetype” of forced ranking is thus the procedure of 
categorizing  individuals  into  preexisting  performance  categories,  against  other 
employees in the department or peer group (e.g. a 20‐70‐10 distribution) (Olson 
&  Davis  2003;  Hazels  &  Sasse  2008).  These  performance  rankings  are  then 
applied to a bell curve, with those ranking at the bottom (usually 10%) being put 
on probation, given improvement possibilities or terminated. By contrast, those 
ranking  on  top  (usually  20%)  are  generously  rewarded  for  their  performance 
(Hazels  &  Sasse  2008).  Obviously,  forced  ranking  systems  contrasts  with  an 
absolute system of evaluation, in which employees are evaluated with basis in an 
absolute standard and not in relation to other ratees (Duffy & Webber 1974). 
 
The recent revival of forced ranking has not gone unnoticed. Forced ranking has 
been and still is a controversial issue, resulting in a heated debate over the pros 
and  cons  in  both  professional  HR  journals  and  the  media  (e.g.  Meisler  2003).  
Jack Welch,  the  former  superstar  CEO  of  General  Electric,  is  one  of  the  most 
famous proponents of forced ranking (or the “vitality curve” as referred to in the 
Welchian  lingo),  arguing  that  forced  ranking  is  the  key  to  the  organization’s 
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competitive advantage  (Schleicher, Bull & Green 2009). Nonetheless,  respected 
authors  have  questioned  the  validity  and  effectiveness  of  the  forced  ranking 
approach (Pfeffer & Sutton 2006). It is perhaps not very difficult to imagine why 
forced  ranking  has  stirred  such  a  debate.  While  traditional  performance 
appraisals usually are criterion‐based  (establishing a performance  level),  forced 
ranking  is about distinguishing people  (Hazels & Sasse 2008). Thus, ratings may 
be perceived to be unfair because managers are forced to place their employees 
into  categories  based  on  a  normally  distributed  curve,  regardless  of  actual 
performance is normally distributed (Roch, Sternburgh & Caputo 2007).  
 
2.1.1. Forced Ranking and Feedback 
Clearly, performance ratings such as forced ranking provide an important source 
of  feedback  to  individuals  in  organizations  (Bartol,  Durham  &  Poon  2001). 
Despite impassioned anecdotal accounts (e.g. Lawler 2002; Grote 2005) on both 
side of the debate, very little empirical research has emerged on forced ranking 
(Blume, Baldwin & Rubin 2009). Therefore, it is of interest to look into what the 
feedback  literature  could  contribute  with  to  this  debate.  On  a  general  level, 
feedback is a form of communication that conveys some degree of  information 
about past behavior, performance or achieved understanding (Ilgen, Fisher and 
Taylor 1979; Hattie and Timperley 2007). Yet having this stated it is important to 
note  that  feedback  is  far  from  a  simple  stimulus  as  feedback  has  several 
dimensions.  One  of  the most  important  distinctions  is  feedback  sign‐ whether 
the feedback  is positive or negative (Ilgen, Fisher & Taylor 1979, Podsakoff and 
Farh  1989).  Furthermore,  feedback  can  be  conceptualized  as  formative  or 
summative  and  norm‐referenced  or  self‐referenced  (Chan  &  Lam  2010). 
Summative  feedback  focuses  on  the  outcome,  whereas  formative  feedback 
provides the individual with learning cues in how to progress (Taras 2005; Covic 
&  Jones  2008).  Self‐referenced  feedback  involves  self‐comparative  appraisal, 
whereas  norm‐referenced  concerns  social‐comparative  appraisal  (Chan  &  Lam 
2010). Applied to the case of forced ranking it is seems reasonable to argue that 
forced ranking is a summative, norm‐referenced form of feedback. The feedback 
sign  will  depend  on  in  what  category  the  individual’s  performance  is  deemed 
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appropriate  to  be  placed  in  relative  to  others  in  the  peer  group.  Thus,  forced 
ranking  is  summative  feedback  that  is distributed according  to a variant of  the 
normal distribution (e.g. 20‐70‐10).  
 
2.1.2. Relationship Patterns of Forced Ranking and Performance 
The general little attention that has been devoted to the field of forced ranking 
also  transmits  to  our  knowledge  on  the  relation  between  forced  ranking  and 
performance.  Nonetheless,  there  are  some  studies  that  have  approached  the 
issue  of  forced  ranking.  A  simulation  study  conducted  by  Scullen,  Bergey  and 
Aiman‐Smith (2005) investigated if implementation of a forced distribution rating 
system (FDRS) could improve the average quality of an organization’s workforce. 
Their findings revealed that FDRS could in fact improve the workforce potential, 
however,  potential  side  effects  such  as  decline  in  employee  moral,  general 
dissatisfaction,  lowered  organizational  commitment  and  possible  increase  in 
turnover were identified. Research conducted by Garcia and Tor (2007) provides 
further knowledge on why these negative effects might occur. By nature, forced 
ranking  involves  social  comparison.  Leaning  on  research  and  findings  from 
Festinger, Garcia and Tor (2007) claim that this comparison process often results 
in  competitive  behavior.  Their  findings  indicate  that  it  is  competition  on  a 
general  scale  rather  than  task  comparison  that  is  the  main  social  comparison 
facilitator of competitive behavior, and therefore suggest that forced ranking can 
lead  to  greater  competition  among  the  employees.  Greater  competition  may 
sound positive; however this can actually have a detrimental effect. As stated by 
Garcia and Tor (2007, 106):  
while highly ranked employees may be more competitive and productive through simple 
self  selection,  the  championing  of  forced  rankings  fails  to  anticipate  how  competitive 
forces may ultimately  inhibit  the profit‐maximizing exchange or pooling of  information 
and resources among those ‘star’ employees.  
On the basis of the study by Scullen et al. (2005) it is possible to argue that there 
is  a  relationship  between  forced  ranking  and  organizational  performance. 
However,  we  are  interested  in  how  forced  ranking  relates  to  individual 
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performance, and therefore this study holds marginally value. As forced ranking 
is a type of feedback we turn back to the feedback literature.  
 
2.1.3. Feedback and Performance 
It  is  a well‐established  finding  that  feedback  is  related  to  performance  (Kim & 
Hamner 1976; Illgen, Fisher & Taylor 1979; Larson Jr. 1989; Early, Northcraft, Lee 
& Lituchy 1990; Kluger & DeNisi 1998; Goodman, Wood & Hendrickx 2004; Hattie 
&  Timperley  2007;  Anseel,  Lievens  &  Schollaert  2009).  As  pointed  to  above, 
forced  ranking  is  a  form  of  performance  feedback,  hence  forced  ranking  are 
expected to relate to performance in some way or another. The initial theoretical 
arguments for the effectiveness of feedback were provided by Thorndike and his 
law  of  effect  (Kluger  &  DeNisi  1998).  Positive  feedback  was  equated  with 
reinforcement, and negative feedback with punishment. Both types of feedback 
should improve performance because positive feedback reinforces performance, 
whereas  negative  feedback  punishes  the  erroneous  behavior  (Kluger  &  DeNisi 
1998).  An  influential  and  much  cited  review  by  Ammons  (1956)  gave  further 
support  for  the  beneficial  effect  of  feedback  on  performance.  Given  this 
understanding of  feedback we would expect  that  feedback provided  through a 
forced ranking system would be beneficial to performance because the top 20% 
should  be  even more motivated  to  perform, whereas  those  in  the middle  and 
low categories would get a kick in the pants to enhance their performance.  
 
Nevertheless, more  recent  research  on  feedback  (e.g.  Kluger  and DeNisi  1996) 
suggests  that  not  all  feedback  necessarily  lead  to  better  performance.  Indeed, 
the  presence  of  negative  effects  of  feedback  is  robust;  about  34‐38  %  of  the 
effect sizes investigated in a meta‐analysis by Kluger and DeNisi (1996) showed a 
negative  effect  on  subsequent  performance.  The  theoretical  explanation 
provided  (Feedback  Intervention  Theory)  suggests  that  feedback  that  directs 
attention  to  the  self  (for  example  “You  are  a  great  student”)  is more  likely  to 
attenuate the effect of  feedback on performance. By contrast, feedback effects 
on  performance  are  augmented  by  feedback  that  is  related  to  the  task  (for 
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example  “This  essay  can  be  improved  if  elaborating  more  on  the  theoretical 
concepts”). The explaining mechanism is that cues that shifts attention to the self 
reallocates cognitive resources from task to the self, and in such a way weaken 
performance  (Kluger  &  DeNisi  1996).  The major  discriminator  is  thus  whether 
feedback  is  directed  to  the  task or  to  the  self  level  (Hattie & Timperley 2007). 
Moreover, grading research also supports that feedback in form of grades could 
have a negative effect on performance. Although Cherry and Ellis  (2005)  found 
that  rank‐order grading could generate  improved student performance relative 
to criterion‐ referenced grading, Butler and Nisan (1986) found that grades might 
encourage  an  emphasis  on  quantitative  aspects  of  learning,  reduce  creativity, 
promote fear of failure, and weaken interest. Thus, the picture gets complicated, 
as the effect of feedback is not as straightforward as was hypothesized in earlier 
research.   
 
The distinction whether feedback is directed to self or task is useful in relation to 
forced  ranking.  Given  that  feedback  derived  from  forced  ranking  is  normative, 
that  is, feedback that conveys comparative information,  it could be argued that 
this type of  feedback diverts attention from the  task  to  the self. Feedback  that 
directs  attention  to  the  self  via  normative  cues  has  been  shown  to  be  largely 
ineffective  (Kluger  and  DeNisi  1998).  Similarly,  a  study  by  Butler  (1987)  found 
that grades  increased ego  involvement, but did not affect performance relative 
to  the  no‐feedback  control  group.  This  contradicts  the  understanding  of 
feedback  given  by  Thorndike  and  Ammons  (Kluger  &  DeNisi  1998),  in  that 
feedback  is  not  universally  positively  linked  to  performance.  Nonetheless,  it 
could  also  very  well  be  argued  that  forced  ranking  feedback  also  conveys 
information regarding task performance, although on a relative scale. In contrast 
to feedback directed to self, task‐ focused feedback have shown to increase task 
involvement  and  consequently  performance  (Butler  1987).  In  particular, 
feedback that provides corrective information (e.g. formative feedback) has been 
shown  to  be  effective  in  relation  to  performance  (Hattie  &  Timperley  2007). 
Thus, we run into muddy waters, as the forced ranking feedback does not neatly 
fall into the distinction between feedback directed to task or self. Consequently, 
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it is somewhat difficult to predict the effects of forced ranking on performance. 
However,  given  that  forced  ranking  conveys  comparative  information,  it would 
be  hard  to  overlook  the  social  comparison  aspect  of  forced  ranking,  which  is 
argued  to  attenuate  performance  (Kluger  &  DeNisi  1996).  Furthermore,  as 
negative feedback is found to be more potent than positive feedback at the self 
level  (Hattie & Timperley 2007), we argue that the most pronounced effects of 
forced ranking will be seen in the low (10%) category. Coupled with the fact that 
the  forced  ranking  feedback  does  not  indicate  any  learning  cues  (corrective 
information is limited) it seems likely that the feedback obtained will not have a 
strong  effect  on  performance  in  any  of  the  categories.  Based  on  the  above 
account, we therefore hypothesize the following:  
 
H1a. Subjects ranked high will maintain or decrease performance after receiving 
forced ranking feedback. 
H1b.  Subjects  ranked middle maintain  or  decrease  performance  after  receiving 
forced ranking feedback. 
H1c.  Subjects  ranked  low  will  decrease  performance  after  receiving  forced 
ranking feedback.  
 
2.2. Intrinsic Motivation 
Owning  to  the  limited  research  on  forced  ranking,  we  know  little  about  what 
factors that might intervene between forced ranking and performance. However, 
as  forced  ranking  represents  a  type  of  feedback,  we  expect  that  the  effect  of 
forced  ranking  on  performance  should  be  mediated  by  motivation.  This  as 
feedback  is  widely  believed  to  affect  motivation  (Bandura  1993;  Deci  &  Ryan 
2000;  Locke  &  Latham  2002),  which  subsequently  affects  performance  by 
directing attention and  increasing persistence and effort  (Callahan et al. 2003). 
We suggest that intrinsic motivation has the potential to fill this mediating role. 
 
Intrinsic motivation is a core tenant in Deci and Ryan’s self‐determination theory 
(SDT) and cognitive evaluation theory (CET). CET was presented by Deci and Ryan 
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as  a  sub‐theory  within  SDT  with  the  aim  of  specifying  factors  that  explain 
variability in intrinsic motivation (Deci & Ryan 2000). Intrinsic motivation can be 
defined as the motivation to perform an activity for itself, in order to experience 
the  pleasure  and  satisfaction  inherent  in  the  activity  (Deci  and  Ryan  1985). 
According to the STD and CET feedback that are interpreted as information about 
one’s  competence  and  satisfy  individuals’  need  for  autonomy  will  enhance 
intrinsic motivation (Deci, Ryan & Koestner 1999; Gagne & Deci 2005). Moreover, 
research  has  shown  that  positive  performance  feedback  can  enhance  intrinsic 
motivation, and that negative performance feedback can diminish it (Deci, Ryan 
&  Koestner  1999;  Deci  &  Ryan  2000;).  However,  positive  feedback  that  is 
perceived  as  controlling,  that  is,  positive  feedback  having  an  evaluative 
character,  or  emphasizing  how  one  should  perform  –  has  clearly  shown  to 
decrease  intrinsic  motivation  (Ryan  1982;  Deci,  Connell  &  Ryan  1989).  Ryan 
(1982)  suggests  that  positive  feedback  can  be  perceived  either  as  informal  or 
controlling depending on various factors, and that these will determine whether 
the  positive  feedback  increases  or  decreases  intrinsic motivation.  Drawing  this 
link to forced ranking one could believe that positive rank could be interpreted as 
controlling  as  forced  ranking  have  a  normative  character  and  thus  state 
something about how a person should perform leading to a decrease in intrinsic 
motivation.  However,  a  positive  rank  could  also  be  interpreted  as  information 
about  one’s  competence  and  therefore  increase  intrinsic  motivation.  For 
participants’  receiving  a  negative  rating  it  is  possible  to  infer  that  they  will 
experience  a  decline  in  intrinsic motivation  in  both  of  the  conditions  –  either 
they  perceive  the  ranking  as  controlling  or  as  decreasing  perceptions  of 
competence: both of which decreasing intrinsic motivation. Accordingly, there is 
reason  to  believe  that  forced  ranking,  which  provides  rating  dependent  on 
performance relative to others, may operate via intrinsic motivation to influence 
performance.  
 
Before  the  millennium  few  studies  had  examined  the  performance  effects 
associated  with  intrinsic  motivation.  Rather,  much  of  the  intrinsic  motivation 
literature  had  focused  on  how  extrinsic  motivational  sources  affect  intrinsic 
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motivation (Callahan et al. 2003). Today however we have achieved a great deal 
more knowledge on this relation. For example, Callahan et al.  (2003) examined 
the  unique  effects  of  multiple  sources  on  task  performance,  and  found  that 
intrinsic  motivation  had  the  greatest  effect  on  performance.  Moreover,  two 
studies  by  Kuvaas  (2006;  2007)  reported  a  positive  relation  between  intrinsic 
motivation and performance.  In a study on transformational  leadership and job 
behaviors  Piccolo  and  Colquitt  (2006)  also  found  that  the  indirect  effect  of 
intrinsic motivation supported the direct effect of transformational leadership on 
task performance. Finally, a study by Dysvik and Kuvaas (2008) observed that the 
relationship  between  perceived  training  opportunities  and  work  performance 
was  fully mediated  by  intrinsic motivation.  All  these  studies  thus  suggest  that 
intrinsic motivation  is  a  potent  predictor  of  task  performance.  Accordingly we 
hypothesize the following:  
 
H2. The relationship between forced ranking and performance will be mediated 
by intrinsic motivation. 
 
2.3. Fairness  
Fairness  has  been  identified  as  a  potentially  important  variable  in  the  debate 
over forced ranking (Lawler III 2002; Meisler 2003; Olson & Davis 2003; Sears & 
McDermott 2003), and a peak into the organizational justice research therefore 
seems  appropriate.  Research  on  organizational  justice  has  identified  different 
forms of justice, most notably distributive justice and procedural justice (Colquitt 
2001). Distributive justice refers to the perceived fairness of outcomes, whereas 
procedural  justice  refers  to  the  perceived  fairness  of  the  process  by  which 
outcomes  where  arrived  at  (Cohen‐Charash  &  Spector  2001).  A  number  of 
studies  have  linked  fairness  perceptions  to  important  organizational  outcomes 
such  as  affective  commitment  (Kuvaas  2003),  organizational  commitment 
(Farndale,  Hope‐Hailey  &  Kelliher  2011),  performance  (Lind,  Kanfer  &  Earley 
1990)  and  turnover  (Simons  &  Roberson  2003).  Thus,  it  would  be  in  the  best 
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interest  of  organizations  to  maximize  employees’  fairness  perceptions  (Roch, 
Sternburgh & Caputo 2007).  
 
Although  considerable  research  has  documented  the  importance  of  fairness 
perceptions in connection to performance evaluation processes in organizations 
(Bartol,  Durham & Poon  2001),  there  is  however  no  studies  to  our  knowledge 
that  investigates fairness reactions and subsequent performance after receiving 
forced ranking feedback. Nonetheless, research on performance evaluations has 
identified  the  format  of  performance  appraisal  systems  to  be  important  in 
connection to fairness. A study by Roch, Sternburgh and Caputo (2007) suggest 
that relative formats are perceived to be less fair than absolute formats, with the 
forced  ranking  format  perceived  to  be  the  least  fair.  Furthermore,  Bartol, 
Durham  and  Poon  (2001)  link  fairness  with  the  segmentation  of  performance 
appraisal systems. They point to that a typical three‐category system is designed 
to capture 70‐80 % of employees in the middle category. Thus, if performance is 
normally distributed, an employee receiving performance feedback one standard 
deviation below average would typically receive the same performance rating as 
a  colleague  performing  one  standard  deviation  above  average,  which  could 
influence fairness perceptions.  
 
It  is  reasonable  to  argue  that  both  procedural  and  distributive  justice  are 
important  in connection to forced ranking. First, equity theory holds that when 
an individual perceives distributive injustice at work, the employee can alter his 
or  her  quality  and  quantity  of  work  to  re‐establish  justice  (Cohen‐Charash  & 
Spector  2001).  Furthermore,  research  suggests  that  people  tend  to  be  highly 
influenced  by  social  comparison  information,  and  that  information  about  an 
individual’s  standing  within  a  group  influences  distributive  justice  perceptions 
(Bartol, Durham & Pool 2001).  Forced  ranking does  indeed  convey  information 
regarding relative standing within a group; hence it is argued that forced ranking 
affects  the perceptions of distributive  justice.  For example,  given  the  tendency 
for people  to  rate  themselves above average  (Meyer 1975),  it  could be argued 
that people in the low and middle category will perceive distributive justice to be 
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low.  Second,  research  has  shown  that  when  outcomes  are  low,  fairness 
perceptions of procedural justice becomes more important (Roch, Sternburgh & 
Caputo  2007).  Thus,  individuals who  receive  relatively  high  ratings may  not be 
particularly  concerned  about  procedural  justice,  and  would  be  more  likely  to 
perceive the ratings as fair. Nonetheless, people are less likely to pay attention to 
procedural  information when people have  access  to  information  regarding  the 
outcomes of others (Bartol, Durham & Pool 2001). In the case of forced ranking, 
although individuals may not have direct information about the performance of 
others, the categorization still conveys comparative information. For example, if 
ranked  a  C  player  (10th  percentile)  it  is  obvious  that  quite  a  few  people  have 
performed better than you. Therefore, because of the availability of comparative 
information  it  is  argued  that  the  perceptions  of  distributive  and  procedural 
justice will parallel each other. We therefore hypothesize the following: 
 
H3.    Fairness  perceptions  will  mediate  the  relationship  between  feedback  and 
performance 
H3a.  Subjects  ranked  in  the  high  category will  perceive  the  highest  distributive 
and procedural justice. 
H3b.  Subjects  ranked  in  the middle  category  will  perceive  less  distributive  and 
procedural justice than subjects ranked high. 
H3c. Subjects ranked  in  the  low category will perceive the  least distributive and 
procedural justice.  
 
3. Method 
3.1. Experimental Task 
To  investigate our research question and our hypotheses we will use computer 
simulation.  Using  this  simulation  provides  many  advantages.  Maybe  the  most 
prominent that  it gives a complex model of reality (Salas, Wildman, and Piccolo 
2009). This simulation will involve a scenario database, where participants are to 
be  involved  in  military  operations  outside  the  coast  of  Norway.  All  of  the 
participants will be provided with a computer with a graphical user interface with 
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an  interactive  map  of  the  Norwegian  coast.  They  will  receive  a  number  of 
scenarios and are expected to solve these individually.  
 
3.2. Participants and Procedure 
In order  to attain a  representative  selection we will need 120 participants. We 
are  going  to  get  these  from  the Master  of  Science  programs, mainly  from  the 
master in leadership and organizational psychology. The simulations will start in 
mid February.  
 
3.3. Measures 
3.3.1. Forced Ranking 
The participants’ will be distinguished  into  three categories. The categorization 
will  be  based  on  the  participants’  performance  relative  to  each  other.  The 
ranking will moreover have a summative character and we will  therefore use a 
scale from 1 to 3, where 1 represents the best category and 3 the worst. Finally, 
we will most likely base the categorization on a 20‐60‐20 distribution.   
 
3.3.2. Intrinsic Motivation (M) 
Intrinsic motivation  is  going  to  be  assessed  by  using  a  six  items measure.  The 
items are descriptive adjectives commonly used to assess intrinsic motivation. 
 
3.3.3. Fairness (M) 
What fairness measure to use is still under discussion.   
 
3.3.4. Performance (Y) 
Can  be  measured  on  the  basis  of  detection,  information  search  and  attack, 
where each type has a minimum and maximum score. The range of the different 
performance  measures  will  be  divided  into  three  as  a  basis  for  the  forced 
ranking. 
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Appendices 
 
APPENDIX A  
Intrinsic Motivation  
5 point Likert ‐ strongly disagree/strongly agree (Kuvaas & Dysvik 2009). 
This section contain 6 items describing the inner drive to accomplish your tasks:  
1. The  tasks  that  I  did  in  the  simulation  were  themselves  representing  a 
driving power  
2. The tasks that I did in the simulation was enjoyable 
3. I felt that the simulation was meaningful 
4. The simulation was very exciting 
5. The simulation was so interesting that it was a motivation in itself 
6. I was  so  inspired by  the  simulation  that  I  almost  forgot  everything else 
around me 
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